











SO EASILY HARMED... 


The wings of a butterfly or moth that lift 
it above things that creep on earth are 
delicate, fragile, so easily harmed. If they 
are bruised by rough and crude handling, 
the creature is crippled, its beauty de- 
stroyed. 

So with the wings worn by every boy 
in every classroom, that would lift him 
above creatures that merely creep. These 
wings, fashioned of fancy and dreams, 
veined with hope and an urgency toward 
future manhood, are delicate, fragile, eas- 
ily marred. When harmed, they tumble 
their possessor maimed and crippled back 
to earth. 

And every educator worthy of the name 
knows this, knows the delicate touch he 
must use if the wings are to be strength- 
ened so they can lift the boy not toward 
fancy but toward achievement the greater 


because it is in part compounded of dreams 
and unmarred hope. 
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Such an educator goes in part along the way, 
pointing it out as did the angel to Dante; point- 
ing to the heights beyond, how they may be 
climbed and not ever indicating doubt or fear 
or insincerity. 

The goal is good, the work is good, the tools 
are good; no inconsistency ever. For who would 
break this chain of logic by permitting for ex- 
ample the use of drawing instruments in a class 
in mechanical drawing that by their very cheap- 
ness and tawdriness undermine all the educator 
is trying to do? Certainly no instructor who 
senses the shifts by which good is turned into 
bad, or weakness into strength. 


EUGENE DIETZGEN CO. 
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Square Turret Tool Block Handlever Double Tool Cross Slide 


SOUTH 


Telescoping Jaw Follower Rest Collet Rack Stee! and Brass Collets Lathe Attachments 


and Center Rest 


@ Increase Lathe Versatility 


7” 2 = ll @ Save Equipment Investment 


f, , @ Give Students More Experience 
a ya“ A aA a @ Duplicate Production Practices 
@ Simplify Difficult Jobs 
Centers and Drill Pads 6 RE Variety of Projects 


Write for Catalog 5102 
SOUTH BEND LATHE 


Building Better Tools Since 1906 Pa 
SOUTH BEND 22, etl 


INDIANA 


Thread Dial indicator Micrometer Carriage Stop 


Four Position Cross Slide Stop Safety and Standard Lathe Dogs Coolant Pump Universal Table 
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New Delta “Getting The Most Out Of" books ore 
beovtifully printed and illustrated hord-cover 
books, not pomphiets. 


Drill Press 


oDELTA 


School Shop TEXTBOOKS 


Just off the press is a whole library of permanent, 
easy-to-follow, hard-cover books that help you 
and your students get more educational value 
out of the power tools in your school shop! Delta's 
new “Getting The Most Out Of” books show 
your students how to get the full versatility, the 
full usefulness, from drill presses, lathes, circular 
saws and your other power tools. 

Each beautifully printed hard-cover book is 
an ideal school shop text, written to stimulate 
students’ interests and aptitudes. Each contains 
a wealth of practical instruction material with 
photos and clear descriptions compiled by Delta 
woodworking experts. 


Each book demonstrates, in simple terms, the 


INCLUDE NEW DELTA TEXT BOOKS IN YOUR PLANNING FOR NEXT TERM 


many jobs you can handle on each particular 
tool, emphasizing safety and correct operation. 

The leadership of Delta Power Tools in America’s 
school shops (more than 70% are Delta equipped) 
is based not only on quality tools, but on the highest 
type of cooperation and service. Delta ‘Getting The 
Most Out Of” books are in this Delta tradition of 
service. We offer them as useful aids to practical, 
effective industrial arts instruction 


DELTA QUALITY POWER TOOLS 


Another Product by Rockwell @& 


DELTA QUALITY COSTS NO MORE 


ORDER SEVERAL SETS NOW FOR IMMEDIATE SHIPMENT 
Single Copy Price $1.00. 20% Discount on Orders of Three or More of Any One Book. 


SEND THIS COUPON TODAY.. 


Delta Power Tool Division, Rockwell Manufacturing Company 
404. WN. Lexington Ave., Pittsburgh 8, Po. 


Please Send Me: 
_. copies of “Getting The Mow Ow Of Your Circular Sew and Jointer™ 
_. oples of “Getting The Most Out Of Your Band Sew and Scroll Sow” 
_—_e COph08 Of “Getting The Most Out Of Your Drill Press” 
copies of “Getting The Most Ow Of Your Lethe” 
copies of “Getting The Most Ow Of Your Shaper” 


TOTAL BOOKS — If Teta! of any one book ordered on your 
schoo! letterhead is three or more, price ls 754 
per beok. if less then three $1.00 per book. 


. Simply attach it to your school letterhead 


Total Amount Enclosed (PLEASE SEND CHECK OR MONEY ORDER, NOT CASH) 


NOTE Order con be invoiced if received on your school purchase order form 
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PUBLISHING CO., 400 North Broadway, 
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This Month's Cover 

The picture chosen for this 
month’s cover of INDUSTRIAL 
Arts AND VOCATIONAL Epuca- 
TION shows Ervin Hall, who is 
magnetically inspecting an aircraft 
crankshaft for possible cracks. The 
picture was taken by Jim Carrillo, 
and submitted by Harry A. Gold- 
stein, instructor of photography, 
Tucson Senior High School, Tuc- 


son, Ariz. 
* * a oa 


Entered (he A gery | ALOR 2, 1914, as Second-Class 
Mail Mat ee, Wis., under Act of 
March 3, sare. opyright, "1955, by 4 Bruce 
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Published monthly except during July and 
August. 

Infermetion. — Subscription price 
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py Single copies 50 


Discontinuance. — Notice of discontinuance 
tion must reach the Publication 
liwaukee, at least fifteen days ved 
iration. Notices of changes of ad- 

invariably include the old as 
well as the new address. Complaints of non- 
receipt of subscribers’ copies cannot be 
unless made within fifteen } ye after date of 
issue. 
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The Shop Teachers’ Professional Magazine 


CONTENTS 


Case Studies of Good and Poor Day Trade Teachers. . Rupert N. Evans 


Emphasizing Speed in Drafting 
. Maurice F. Richards and H. H. London 

Editorials 

Helping Children Work With Clay. 


.Mary-Margaret Scobey 


A Democratic Pupil Personnel Plan . Joseph Duffy 


Problems and Projects 


Design for the Industrial Arts Teacher Alexander F. Bick 


Plastics — Three-Dimensional Forming. . Robert Swanson 


Design in Plastics — A Desk Lamp. . . Robert Swanson 


General Auto Shop for the High School. . ol ...A. C, Vasis, Jr. 


Trousers Hanger... William R. Woodie 


A Contemporary Mother-Son Wastepaper Basket. G. W. Schneider 


Twentieth-Century Type Tables. . Stephen B. Madaras 


Drafting Tape Dispenser Carl H. Hubachek 


A Picturesque Night Lamp Donald G. Hiller 
Inexpensive Teaching Materials for Industrial Education 
.. Chris H. Groneman 


Association News 4A Shop Equipment News 
Personal News.. 84 News Notes.. 
New Publications 39A 
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High School, Baltimore, Md. President, 


COMING CONVENTIONS 
lege Park, Md. 


Oct, 20-22. Maryland Industrial Education Oct. 21-22. Four-State Industrial Arts and 
Vocational Education Conference, at Kansas 
State Teachers College, Pittsburg, Kans. Presi- 


Division of Maryland State Teachers Associa- 
tion, at Baltimore, Md. Headquarters, Fifth 
Regiment Armory. President, Robert L. Der- 
byshire, 4815 Arahea Ave. Baltimore, Md 
Secretary, Milton C. Raver 

Oct. 20-22. Maryland Vocational Associa 
tion, at Mergenthaler Vocational Technical C 


dent, M. J. Ruley. Secretary, J. V. Melton. 


from its big 
ball-bearing 
spindle ....> - +++ to the 


precision 
carriage.... 





along its 
rugged, accurate bed.... . 





to the 
tailstock .. 


+++. and down to the 
variable speed drive... 6 
and its solid, strong, FT] 


convenient cabinet -+» the No. 6560 
Logan 14” Lathe is 


ruggedly proportioned, precision built 

and dynamically balanced. Its superiority is evident as 
it hogs the heavy cuts with almost no perceptible 
vibration, and produces precision results. 
Trains the student on an 
industrial lathe. At your 
Logan dealer’s. Write 
for Bulletin 14-L. 





















SPECIFICATIONS 
AND FEATURES 
14%” swing over bed 
9” swing over saddle 
1%” spindle hole 
1” collet capacity 
40” between centers 
Variable Speed Drive 
Ball Bearing Spindle 
38 to 1200 rpm 


2 Beak, § 8-3 28, Coe on oe 
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Lee Hornbake, University of Maryland, Col- 


Oct. 27-28. Oklahoma Industrial Arts Asso- 
ciation, at Oklahoma City, Okla. Headquarters, 
Capital Hill Senior High School. President, 
R. Moon, 425 Foster St.. Midwest City, 









Okla. Secretary, Cary L. Hill, Oklahoma A 
& M. College, Stillwater, Okla. 

Nov. 3. Missouri Vocational Association, at 
Kiel Auditorium, St. Louis, Mo. Secretary, Dr 
H. H. London, 202 Industrial Arts Bidg., Uni- 
versity of Missouri, Columbia, Mo. 

Nov. 3. lowa Vocational Association, at Ho- 
tel Savery, Des Moines, lowa. Secretary, M 
Z. Hendron, State Office Bidg., Des Moines, 
lowa. 

Nov. 3-5. Wisconsin Industrial Arts Asso 
ciation, at Milwaukee Auditorium, Milwaukee, 
Wis. Secretary, Leo R. Ebben, 519 Church 
St., Kohler, Wis 

Nov. 6-7. Industrial Arts Association of 
Pennsylvania, at Bedford, Pa. President, J 
Philip Young 

Nov. 10-12. Mississippi Valley Industrial 
Arts Conference, at LaSalle Hotel, Chicago, 
Ill. Dr. Verne C. Fryklund, president, Stout 
State College, Menomonie, Wis 

Nov. 11-13. Adult Education of the US.A., 
at Hotel Jefferson, St. Louis, Mo. Secretary, 
Mrs. Evelyn Lewis, Denver Public Library, 
Denver, Colo. 


WASHINGTON INDUSTRIAL ARTS 
ASSOCIATION CONVENTION 


The Washington Industrial Arts Association, 
Seattle, Wash., held their annual meeting in 
Wenatchee, Wash., on April 8 and 9, 1955 
The following officers were elected for the 
year: William Dunlop, Lewis and Clark High 
School, Spokane, president; C. B. Thuot, Ken 
newick High School, Kennewick, vice-presi 
dent; Gilbert Brooks, Lewis and Clark High 
School, Spokane, secretary-treasurer. The 
meeting next year will be held in Spokane 


VOCATIONAL SCHOOL CONFERENCE 
AT PORT WASHINGTON, WIS. 


About 50 teachers of vocational and adult 
education schools from South Milwaukee, 
Cudahy, West Allis, Port Washington, and 
Sheboygan, Wis., attended meetings in Fort 
Washington on Thursday, September 15, 
1955 

At the morning session a movie, “Tips for 
Teachers,” which emphasized such things as 
dress, voice, personal appearance, and teacher 
attitudes, was shown. This was followed by 
an address, “Teaching a Symphony of Living,” 
by John TePoorten, co-ordinator, Wisconsin 
Schools of Vocational and Adult Education 

After this address those who attended were 
invited to make a tour of inspection through 
the Port Washington School of Vocational 
and Adult Education 

At 12:30 o'clock, dinner was served at 
Smith’s Fish Shanty in Port Washington 

The afternoon session started with an ad 
dress on the “Trends in Vocational Education” 
by John J. Metz, editor of Inpustriat Arts 
AND VocATIOMAL EDUCATION magazine 

Tours to the Mold-Craft, Inc., and Har 
nischfeger Corporation plants finished a worth 
while conference. The arrangements were 
made by Charles Richardson, director of the 
Port Washingtcn Vocational and Adult 
School, and his co-workers, who deserve great 
credit for a fine meeting 


M.LA.A. EXECUTIVE COUNCIL 
MEETING 


The spring meeting of the executive council 
of the Minnesota Industrial Arts Association 
was held May 7, 1955, at the State Teachers 
College, St. Cloud, Minn 

The executive council consists of delegates 
from the 12 area industrial-arts clubs in the 
state. The council co-ordinates all state-wide 
club projects. They are currently in the process 
of preparing a publicity brochure on industrial 
arts and are duplicating selected shop-tested 
projects for distribution in the state 
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Service ... one of 42 Black & Decker 


factory service branches is located “‘next 
door” to you. Staffed by experts to give 
you fast, efficient service and genuine re- 
placement parts. 


We dont buy motors 
-we build them! 


The heart ef, your elec- 
tric tool is thé motor 
completely built by 
Black & Decker! All the 
power you need and then 
because each 
motor is built for a spe- 
cific tool and the job it 
must do! B&D motors 
always stand up! 


some 





Black & Decker electric drills are the drills your 
graduating students will use out on the job - they re 





There is no better way to prepare your students for 
their industrial future than to teach them to operate 
the tools they’ll use on the job! Teach them to oper- 
ate Black & Decker Drills . . . for over 40 years the 
overwhelming choice in industry. 31 drill models 
from \%” to 1” ... Power-Built to do jobs faster, 
better and at lower cost! The B&D-originated 





Visit Black & Decker’s 
Display Booth—American 
Vocational Association 
Convention Dec. 6-9. 











POWER-BUILT 


TO LAST! 


pistol-grip and trigger-switch, coupled with light- 
weight, balanced power, greatly reduces operator 
fatigue. Teach your students to operate B&D tools 
... they’re Power-Built to last! For free informative 
catalog write: THe Brack & Decker Mra. Co., 
Dept. 2111, Towson 4, Md. 


Leading Distributors Every where Sell 


) Black & Decker: 





PORTABLE ELECTRIC TOOLS 














eRe ee 
TEACH MORE BASIC 
AMAZINGLY VERSATILE 


nead can be 

tical plane 

ind set af any angie, and 
turret rotated in a horizontal 
plane making if possible to 
ALLL La bore, ream and 
shape at all angies with one 
setup Quill has micrometer 
depth ontrol stop and two 


feeds, lever and hand wheel 


The CLAUSING Vertical Miller is a great new multi- 
purpose machine .. . it is ideal for modern school shop 
training. Spindle head can be swiveled in vertical plane, 
and set at any angle, and turret rotated in a horizontal 
plane making it possible to mill, drill, bore, ream and 
shape at all angles with one setup .. . it is actually several 
precision machines in one. In switching from one opera- 
tion to another, the savings in setup time alone is a most 
valuable factor for teacher and student alike. Built to 
rigid tolerances for efficient operation and long accuracy 
life, it is a rugged, precision machine. There are 7 ball 
bearings in the CLAUSING heavy-duty drive. All feed 
screws have ground threads, turn on ball bearings. Table 
surfaces and dovetail ways on table, saddle, knee and 
column are precision ground. 


Priced to be the most outstanding value in the miller 
field, this new CLAUSING is worthy of investigation by 
all school shop instructors and everyone who plays a 
part in the selection of school shop machinery. Your 
CLAUSING dealer will gladly give you complete infor- 
mation about the CLAUSING Miller . . . call him today, 
or write direct for illustrated literature. 


CONDENSED SPECIFICATIONS 


Size of Table..... nee’ ah? 
Longitudinal Table Trovel.......... ro a aoe aia 15” 
Transverse Table Trovel..... initeidenteen niisieeniansnell 
Vertical Table Trevel... nine eae” 
Maximum Distance Spindie * to Table ” ha ibd OO 
Maximum Distance Spindle te Column : 8%,” 
Quill Travel . ‘ a 
Spindle Speeds: Six, 180 te 3250 &.P.M. en tt > tions Ged hase o 
ee See Soar Dae % or % HP, 1725 


WRITE FOR ILLUSTRATED LITERATURE TODAY! 











= LAUSING the 




















at all angles... 
with one work setup! 


BUILT FOR EXTREME ACCURACY 
The CLAUSING Vertical Miller is the 
most accurate machine of its type and 
price! Before it leaves the factory each 
CLAUSING Miller must pass rigid tol- 


erance tests — such as: 





} Top of table perpendicular to 
column ways, both directions, 
within .0005” in 8” travel. 


y Table top, front to back, square 
-with column ways 0 to .001”. 


3 Table, parallel to turret within 
001". 


4 Spindle square with table, front 
to rear, within .001” T.LR. in 5” 
circle. 


5 Spindle taper (internal) run out 
within .0002” at spindle nose. 


6 Table T-slots parallel to table 
dovetail ways within .0005” in 8” 
longitudinal travel. 


And equally important ... CLAUSING 
Millers are ruggedly built for standing 
up under inexpert student use — their 
quality construction will win commen- 
dation from those who expect you to 
buy tools for many years of dependable 
service. 










CLAUSING 6300 
12” LATHE 


OPERATIONS BETTER ... WITH THE 


The Heart of the CLAUSING 
MILL is its rigtd high pre 
cision spindle head. It has 
7 ball bearings spindle is 
chrome nickel steel, hard 
ened and ground quill 
ground and hard chrome 
plated, has full-length honed 
bearing seat overarm 

an electric furnace casting 
with % thick walls preci 


sion ground 


CLAUSING MACHINES MEET 


SCHOOL NEEDS BEST 


There are many reasons why 
CLAUSING Vertical Mills. 
Lathes and Drill Presses meet 
school needs best. They set 
the standard for safety. Each 
has many exclusive, easy- 

rating features that en- 
able students to learn ma- 
chining -— ‘aster . 
with less su on. Their 
mogesate prices re enable you 
o buy more po w+ per 
dollar invested . ve more 
students the unity 
get adequate operationa 
experience 


When you plan y= shop ex- 
pansion or tool replacement 
programs, make sure you 
ave the latest CLAUSING 
catalogs and Specification 
Sheets to guide you in deter- 


=s 


mining your recommendations 
and requisitions. 


(Ry 


SCHOOL SHOP 


PLANNING 
GUIDE - 50° 


(65¢ outside U.S.A.) 


CLAUSING 18” 
DRILL PRESS 


for FREE Safety Sam POSTERS, WALL 
CHARTS, LITERATURE, and SPECIFI- 
CATION SHEETS. 


* 
* 


Quelity Machine Tools Since 1911 


11-121 NM. Pitcher St. KALAMAZOO, MICH. 






























Write 
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DAVID BARNARD RECEIVES 
DOCTORAL DEGREE 


David Barnard was granted the degree of 
doctor of education by Indiana University 
He is the director of the audio-visual center 
at Stout State College, Menomonie. Wis. His 
dissertation was written after an extensive 
survey of Wisconsin schools of vocational and 
adult education. It is titled “A Study of the 
Audio-Visual Administration and Supervisory 
Functions in Selected Vocational and Adult 
Schools in Wisconsin.” 

Dr. Barnard holds office and membership 




















Uowhore Clse 


FINER PLANES 


in numerous organizations devoted to the im- 
provement of audio-visual instruction. He is 
president of the Wisconsin Department of 
Audio-Visual Instruction; a member of the 
board of directors of the Department of 
Audio-Visual Instruction of the National Edu 
cation Association; and a member of the 
University Film Producer’s Association 

In addition to having served as past local 
president of the Stout chapter of the American 
Association of University Professors, Dr 
Barnard holds membership in Epsilon Pi Tau, 
Phi Delta Kappa, the National Education As 
sociation, and the Wisconsin Education As 
sociation 

Dr. Barnard earned both his master’s and 
bachelor’s degree at Stout 

He is well known for his many professional 
articles in graphic arts and audio-visual pro 
cedyres. He has also produced audio-visual 


No. 9 
SMOOTH PLANE 


For finishing large 
surfaces. Improved 
rip gives more 
and room — and 


better balance. 





TO CHOOSE FROM 





{ 
No metter what the need, there's o Millers 
Falls Plane to meet it. And all of them 
have that perfection of fee! ond 
balance that makes it easy for students 
to do their best, Equally important, 
their superior quality also 
assures the 
able service that is the only 
true economy. See them at 
your suppliers. 


No. 22 







No. 14 JACK PLANE 


For edging and all 'round 
use. Quick, easy depth and 
side adjustments of the 
tool-steel iron. ( 





JOINTER PLANE 


i For utmost 


cabinet work. 


No. 16 BLOCK PLANE 








accuracy 
— particularly on long 
boards, and fine 






wppatts depth ond side 
adjustments provide com- 
plete control of cut and be “4 eotiy gs | 
alignment. pages of hand tools, 
also DYNO-MITE Power 
Toot Catalog. Please 
| address Dept. |A-14, 






No. 75 BLOCK PLANE 


Moderately priced quality plane. 
Has screw depth 

adjustment. An 
outstanding value. 





filmstrips and sound motion pictures, the most 
recent of which is the film, “Your State 
Trooper,” made for Indiana University. This 
film is winning national recognition 


CERTIFICATE OF APPRECIATION 
PRESENTED TO DR. W. J. MICHEELS 


Dr. William J. Micheels, professor and 
chairman of industrial education, University 
of Minnesota, has been given special. recogni 
tion by National Standard Parts Association 
Chicago, for his work for the association in 
connection with NSPA's vocational education 
program. The illuminated certificate of appre 
ciation reads as follows 





Dr. W. J. Micheels (left) receives 
Certificate of Appreciation from 


J. L. Wiggins, executive vice- 


president of NSPA 


“To William J. Micheels, Ph.D., Professor 
and Chairman of Industrial Education, Uni 
versity of Minnesota. In recognition for out 
standing services rendered to National Stand 
ard Parts Association as consultant and 
adviser to the NSPA Vocational Education 
Subcommittee in the preparation and presenta 
tion of a vocational program for the automo 
tive service industry covering “A Workers In 
troduction to Wholesaling in the Automotive 
Industry” and “Automotive Instruction in 
Our Schools,” culminating in the presentation 
to NSPA of the Silver Anvil Award in the 
Trade Association Category by the American 
Public Relations Association in the 1954 
Awards Competition, this Cvrtificate of Ap 
preciation is voted unanimously in behalf ot 
the Association.” 

The presentation to Dr. Micheels was mad: 
in Chicago at NSPA National Headquarters 
by J. L. Wiggins, executive vice-president of 
the Association 


a 

@ Dre. Verne C. FrvyKxtunp, president of 
Stout State College, Menomonie, Wis., taught 
a graduate seminar last summer at Pennsy! 


vania State University. He opened the seminar 
on July 5 and taught for three weeks 
The 


versity is Dr 


Pennsylvania State Uni 
Eisenhower. The uni 
versity is located in Place, Pa 


@ De. Raten C. Cortis, a specialist in 
supervision of secondary school teachers, and 
Dre. James A. Lanororp, a specialist in ele 
mentary education, have joined the faculty of 
California State Polytechnic College 


president of 
Milton 


University 
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These MEW Walker-Turner “Light-Heavyweights” 
LEND PROFESSIONAL 






Every day your students use these 
fine Walker-Turner Saws, they're 
learning to have a respect for pre- 
cision cutting, What's more, they're 
learning to do the job right the 
first time. 

No question about it — to give 
your students the skills and confi- 
dence you want them to take out 
into the workaday world, you have 
to teach with the machine tools 
they'll find when they go to work 
on a job. They'll find plenty of 
Walker-Turners — you can be sure 
of that. 

See that your students have the 


No. 2221 — 10” Tilting Arbor Sow — Capacity: 
3%” with 10” blade; 2%” at 45°; with 6” 
dado, 1%”. Speed: 3800 rpm. Table: 322” 
deep x 32” wide; 324%” x 45%” with exten- 
sion. With 10” combination blade, extension 
tables, miter gauge, guard, splitter, motor 
pulley and belt (without motor) $297.00. 


No. 2121 — 8” Tilting Arbor Sow — Capacity: 2%” with 8” blade, 
1%” at 45°; with 6” dado, 1%”. Spindle speed: 4000 rpm. Table: 
23” deep, 19” wide; 23” x 37” with extensions. With 8” blade, 
extension tables, miter gauge, guard, splitter, belt, motor pulley and 
sub base (without motor) $192.00. 


No. 2450 — 14” Tilting Arbor Saw — Capacity: 5” with 14” blade, 
3%” at 45°; with 8” dado, 2”. Speed: 3450 rpm. Table: 38%” 
deep x 48” wide with extension. With 14” combination blade, 
extension table, miter gauge, splitter, guard, including 5 hp 220/440 
volt 60 cycle 3-phase motor, with push button station. $946.50. 


Hand and Power Feed . 


DRILL PRESSES — 
TUTING ARBOR SAWS °* 


Wood ond Metal Cutting BAND SAWS ° 
° SPINDLE SHAPERS ° JOINTERS ° 


Alfi FEED DRILL PRESS ATTACHMENT ° 
RADIAL SAWS ad 
BELT AND DISC SURFACERS 


CRAFTSMANSHIP 
TO YOUR STUDENTS’ 
HANDS! 


advantage of experience with all 
of the outstanding features of these 
new Walker-Turner Light-Heavy- 
weight Saws. Motor mounting and 
arbor tilt as a unit. Guard and 
splitter are always lined up with 
the blade for protection at any 
angle. Arbors on all models are 
mounted on precision ball bearings. 
These rugged, new Walker-Turners 
give you performance and accuracy 
you'd normally find only in much 
heavier, more expensive machines, 


Write today for catalog sheets, 
and the name of your nearest 
distributor. 


WALKER-TURNER 


¢ DIVISION « 
KEARNEY AND TRECKER CORPORATION 
PLAINFIELD, N.J. 


JIG SAWS @ 


RADIAL DRILLS 
LATHES 
° FLEXIBLE SHAFT MACHINES 
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Your Students HL ssorn FASTER ona PARKS PLANER 


Students advance quickly on Parks Planers be- 
cause they find them easy to operate, safe, and 
accurate. And, since both the Parks 12” and 
Parks 20” Planers have been designed and pre- 
cision-buillt for accuracy and high-speed line pro- 
duction in industry, they are ideally suited for the 
school shop because they give practical experi- 
ence on the type of hi your students will 
eventually use. Both machines are priced low 
enough for even the most modest shop budget. 








The Parks No. 20. 20” Planer hes a 
4-knife cutterhead with a speed of 
3600 &. P. M. and offers twe feed 
speeds—-20 and 40 F. P. M., and 40 
and 60 F. P. M. Will take work up to 
20” wide by 6” thick. Ruggedly built 
for vibrationiess operation. 


The Parks Heavy-Duty 12” «x 4” 
Planer. A compact, sturdy thickness 
planer thet offers mill planer preci- 
sion at low price. Has feed speed of 
16 F. P. M. at 4000 8. P.M. Will 
handle material as short as 6” and The PARKS 


The PARKS No. 20 vtec tants dea Heavy-Duty 
y) 0 “f p l A N F R Write for complete descriptive literature. cr a x 4” PLANER 


Manufacturers of Quality Woodworking Machines 
since 18687. 





The PARKS WOODWORKING MACHINE CO., Dept. —24 1546 Knowlton St., Cincinnati 23, Ohio 


OLIVER 
Oilstone 


Tool Grinders 








Show your students 
that good work calls 
for sharp tools! 








It's a simple matter for students to 
keep their plane bits, chisels, 
gouges, knives, etc., sharp on an 
Oliver. Each of the two Tool 
Grinders shown has one coarse and 


METAL CUTTING 
one fine revolving oilstone, a dry AALAMALOD BAND SAW 


emery wheel with toolrest and ad- Good i " 
justable tilting toolrest table fitted MODEL ec easier. . ++ ee om 


with tool holder for parallel grind- CUTS 8” ROUND, Kalamazoo Metal Cutting Band Saws. Specify 
Kalamazoo for accucecy angl safety. pus 


ing. The lower machine is sturdier, 16” PLAT STOCK, models, available with casters and coolan 
and also has an emery cone and Get full details now. 


leather stropping wheel. 8” PIPE 


Write today for 
Bulletins Nos. 384 and 585 


OLIVER MACHINERY COMPANY 





MACHINE TOOL DIVISION 





Falamajoo TANK and SILO CO. 
Established 1890 GRAND RAPIDS 2, MICHIGAN 1119 HARRISON ST., KALAMAZOO, MICHIGAN 
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HOW TO RECONCILE A BUDGET 
WITH A STUDENT'S FUTURE 


Recent surveys tell us two things: 1. The majority of shop instructors 
want industry-type machine tools for student training. 
2. Often industrial equipment costs too much for school budgets. 


Pictured here is Cincinnati’s answer to the dilemma—the brand new 
Tray-Top Speeial. This machine is industrial caliber from all-geared 
headstock to precision spindle. It is, in fact, the exact machine you'll find 
in production plants all over the country. The electrical system is 
simplified, but safe. 3-lever, direct-reading, color match 

spindle speed shifting mechanism simplifies operation. Yet prices 

begin at only $1901.00, including motor and control, f. 0. b. factory. 


Compared to ordinary “‘school type’’ lathes, this new Tray-Top Special 
is equipped for the most complicated, most exciting projects in 

your curriculum. It is a difference that your students will measure 

in acceptance, advancement and pay check for years to come. 


For complete details, and name of your local 
Cincinnati dealer, write: Cincinnati Lathe and Tool 
Co., 3215 Disney, Cincinnati 9, Ohio. 







TRAIN THEM ON THE TOOLS 
INDUSTRY USES 


Available in 10” and 12'4” sizes. Chip pan and chuck shown ore supplied at extra cost. 











Ses Ie TRI At UAT S.hUKlC Clr eee kl ee A ee eee —T  . 8 __-- 
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The minute you take hold of a 
Ganrew es tool, you can “feel” 
the fine quality and extra 
craftsmanship that go into its 
making. All Gaeewcer tools 
are carefully formed and fin 
ished for accuracy and correct 
cutting edges. All are properly 
heat-treated for strength and 


long life. 











GREENLEE 22 SOLID-CENTER 
AUGER BITS bore accurate holes 
smoothly, quickly .Solid-center 
design gives extra strength and 
provides fast, positive chip 
clearance. Every Guaewiee 22 
Auger Bit has accurately sized, 
perfect cutting edges that last 
through long’ use. ‘Plastic 
Sealed’’ to reach you factory- 
sharp. Available in 18 sizes: 
from 4/16" diameter through 
24/16 Buy singly or in sets 

in handy plastic rolls, steel 
boxes, or metal holding panels. 













CHISELS, GOUGES Various 
types of tang butt, socket butt 
and firmer chisels. All are care- 
fully balanced, casy to hold. 
Blades are of selected tool 
stec! that long retains its fine- 
cutting edge. Green plastic 
handle provides comfortable, 
sure grip. Buy singly or in 
sets. Gaeences socket gouges 
available with inside and out- 
side bevels same top qual- 
ity as all Gaeencae tools, 













The Gasunes tool line also includes 
expansive bits, electric drill bits, turning 
tools, drawknives, and many more. Write for 
literature. Greenlee Tool Co., 2031 

Twelfth St., Rockford, Ili. 


> . 
a : 
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RUGGED! 
ECONOMICAL! 


A Queen City pedestal or bench , 
Grinder is a wise choice for the school *. 
shop. It has the features and performance of “4, 
industrial grinders: repulsion-induction os 
motor, fully enclosed; rugged bearings and ote" 
guards; high quality switches and cords fier’ 


... yet the price is 20 to 30% less! f 


Queen City's new % H.P. Bench or Pedestal 
combination Grinder and Buffer fits all 
school shop requirements perfectly 

Find out why Queen City Grinders have = / 
been used in vocational training for over ~ 
30 years. Available from '/ H.P. on up. 


QUEEN CITY MACHINE TOOL’ ~ | 


COMPANY 
Cincinnati 26, Ohio 





Write for FREE 
Literature 


3916 Kellogg Avenue 








SAFE, DEPENDABLE 


WOCDWORKING MACHINES 
For the School Shop 
' 













' 
! 
~ 
; o 
' 
| 
4 -_—-— 
' 
new, streamlined ! 
mochine, Feotures | NO. 4 VARIETY SAW—for voriety 
|, mechani- sowing in ' d table 
cal ne ee epee 44” long ona 36” wide, plus 1914" 
tension for carrying rip gauge 
saa'tem ty ale 
hick, 
1 
BAND SAWS — mochine | 
20° diameter wheel itive i 
|. Floor spoce 24” « 
36”, horizontal copecity {~~ ~ ~ 
20”, vertical capacity un- i 
der quide 11". Also 27° 


« 26” table, 
RPM, hoor spoce— 34° x37". 





W-ite far Catalog —__ > 


© 


Catalog 


NORTHFIELD, MINNESOTA, U.S.A. 








& MACHINE CO. 
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NEW! CONSERVATIVE MODERN FURNITURE PROJECTS 


Here are three new sets of furniture plans for workshop projects. Complete 


working drawings for each project are printed on both sides of a 3-hole punched, 
84" x 11” sheet with a list of lumber needed on the back of each sheet. 


Set CM1—25¢ per set 


Living room chair 


Kidney shaped coffee table 


Side chair 
Nest of tables 


Arm chair 


Set CM2—25¢ per set 

Dressing table 

Holly wood headboard 

Step table 

Large chest of drawers 


Chest of drawers 


BLOCK PLANE 


The Stanley "100 PLUS” No. 
118. Here's an all steel low angle 
plane that’s really BOY PROOF. Only 
three pieces, and the locked-in cutter 


adjustment prevents thread stripping 


or lost parts. 


JACK PLANE 
Stanley No. 5% Junior Jack. 


The ideal plane for boys at the junior 
high school level. Clean cutting, easy 
to adjust, it’s 11! inches long with a 
1%” blade, perfeetly balanced. 


ELECTRIC DRILL 


The Stanley No. 236. 
another 
“Meighty Midget.” This '4” 
drill has 800 rpm full load speed, 
full ball bearing . . . 4 other 4" 
models at higher speeds. Stran- 
Ley Nos. 237 and 238 are *," 
capacity models at 575 and 375 


fistful of power... 


mm full load speeds. 










STANLEY 





The Starley Works * New Britain, Conn. 
TOOLS © HLECTRIC TOOLS «© HARDWARE ¢ STEEL © STEEL STRAPPING 








A 


Neo, 236 


Use this coupon for more detailed 
information and school shop help 












Set CM3—25¢ per set 
Corner table 
Writing desk 

Step end. table 
Student's home desk 


Vanity or desk bench 


a) 












point in use is locked in 


CORO RR PERE R Eee eReeEeenenE® 














'' YANKEE!’ 
PUSH DRILL Ne. 


The Yankee "100 PLUS" No. 


- The mechanic's friend, this 


sturdy all metal tool is a handy shop 
tool. Bores small holes quickly with a 
one-hand drilling action.The drill 


Eight drills 


from ‘je" to 9,” (by 64ths) are stored 
in the magazine handle 





Especially designed for the school shop. The grinding attach- 
ment is for all chisels and plane irons up to 2%" wide. Equipped 
with “Elud-Lite”’ 
guarding position, 


Eye Shields that cannot be moved to non- 





Educational Dept., Stanley Tools, 47N Eim S1., New Britain, Conn, 


FREE Please send me Stanley Tool Catalog No. 34. 
PRES Please send me the Stanley Electric Tool Catalog. 
FREI Please send me “Yankee” Tool Book Y41, 


) sets of Plan CM1 at 254 each, 
sets of Plan CM@ at 26¢ each, 
sets of Plan CMS at 256¢ each, 


Please send me 


NAME 


SUBJECT YOU TRACH 


on POSITION 


SCHOOL 


crry ZONE STATE... .00e 0% 
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The POWERMATIC No. 50 6” JOINTER 


Features the longest bed on the competitive market ! ! 


CHECK THESE GUTSTANDING FEATURES: 


@ Extra long 48” Bed for precision work. 

@ Both tables adjustable. Mounted in inclined dovetail 
ways for easy alignment. 

@ All new center mounted fence with positive lock stops 
at 45° and 90°. 

@ Cutterhead protected in all phases of work. 

@ All NEW cutterhead guard for safe operation. Re- 

o 








moval for rabbiting. 
Three knife safety type cutterhead, fitted with High 
Speed Steel knives. 

@ All cast iron contruction. 

@ Totally enclosed heavy steel floor stand. 

@ Rabbiting capacity, 6”. 


This new production type jointer is actually LOADED with features. 
The extra long 48” bed assures perfect edges no matter how long 
the board. Knife setting in a Jointer has always been an extremely 
difficult task, but the Model 50, standard equipped with “jack 
screws” in the cutterhead, allows quick adjustment in a minimum 
of time. The rigid center mounted fence prevents uneven edges 
common on Jointers with end mounted fences. 


Mentowred §~=DOWERMATIC MACHINE COMPANY McMinnville, Tenn. 





by 























Serving schools with consistent high 
quality, economy, and rapid delivery 
in hardwoods, foreign woods, pines, 
and plywoods for 40 years. . . . Your 
guarantee of the very best kiln-dried, 
properly graded lumber! 











Write today for your free catalog! 





FRANK PAXTON LUMBER CO. 


800 First Street, N.W.. . Albuquerque, N. M. 





5701 W. 66th Street... ...Chicago 38, if. 
Box 6796 Stockyard Station. Denver, Cole 
PGC eéinebees ous Des Moines, lowa 
5 Se Fort Worth, Texas 
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No need to stretch 


your budget 


for this New CINCINNATI 


=> 


Cincimnan No.1 Cutter and Tool Grinder. 
Catalog No. M-1852 containing complete 
information will be sent free to instructors. 


CINCINNATI 


Grinding the teeth of a shell end mill, from one of the two rear operating stations. 


The boys in your metalworking shop need and expect instruc- 
tions in a wide variety of operations...lathe, milling, drilling, 
shaping. All these operations require cutters of one type or 
another, and the cutters must be ground and sharpened. How to 
do this is no problem at all with a Cincinnati No. 1 Cutter and 
Tooi Grinder in your school shop. These machines give you an 
opportunity to accomplish two things: 1) accurately and cor- 
rectly sharpened cutters can always be available; and 2) you 
can instruct your students in cutter sharpening on the finest 
machine of its type built for industry. Typical setups are shown 
here. In addition, a variety of light dry-grinding operations may 
be accomplished on the Cincinnati No.1. 9 Although these ma- 
chines were designed primarily for industry, they are priced 
within most school shop budgets. May we send you complete 
information? Ask for catalog No. M-1852. 


THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 


MACHINES FOR MILLING, BROACHING, DIE SINKING, CUTTER SHARPENING, PRECISION GRINDING, 
LAPPING, METAL FORMING, FLAME HARDENING. OTHER PRODUCTS: GRINDING WHEELS, CUTTING FLUID 


Setup for sharpening a taper reamer. Setup for grinding one side of ¢ Setup for grinding a stagger tooth 
heavy shaper tool. slotting cutter, 
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slim - fast-versatile 






* 


PRA poe 


FERRET WRENCHES 








. top speed in tight 9 
One of the most adaptable, time-saving 
wrench sets you can put in the hands of 
your students—a complete set of Snap-on’s 
famed Ferret wrenches. The set includes all 
handles (%"’ square drive), adaptors, ex- 
tensions and sockets (4"’ to 4"’) to speed 
a wide range of jobs. Handles are long, 
slim, strong with hand grips shaped for 


working comfort. 4-way socket grip for 
quick handle hook-up. 


Snap-on offers a complete line of more than 
4000 hand and bench tools. Completely 
illustrated catalog free to school officials 
and instructors...write for your copy today. 


*Snap-on is the trademark of 
Snop-on Toots Corporation. 


0074-K 28th Avenve 
Keneshe, Wisconsin 











" J vases MARK *” 
oreensen 
AND 





oe ” 


AMPS 


FAVORITE 
IN THE SCHOOL SHOP... 
FOR OVER 50 YEARS! 


<— 


Catalog sent free upon request 
ADJUSTABLE 


CLAMP CO. 


“The Clamp Folks” 


424 No. Ashland Ave 
Chicago 22, Ill. 


—" | 


ARMSTRONG 


Set-Up 

hg LD-DOWN 

Teach the safe, modern way to set 
up work with ARMSTRONG 
Set-up and Hold-down too's. De- 
signed for use on planers, dri! 
presses, milling machines, ete., 
they held work securely ance 


rigidly, and thereby reduce spoil- 
age and prevent costly secidents 

Your local Armstrong D'stribe- 
tor carries ARMSTRONG Set-up 


and Hold-down tools in stock in Sep 





3 












sizes for every operation. Stop 
haphazerd§ setting-up methods 
Provide each of your machines 
with a full comp ement of 
ARMSTRONG Set-up and Hoid- 
down Tools. 


Write fer circalar 





bf 





5222 W. ARMSTRONG AVE. + CHICAGO 30, U.S.A. 


G = 
an oS 
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> NEW designed for manual training shops 
used for BOTH woodworking 


Bl ( oul! and metal spinning 
Model VS 55 vensaTas: 


A single lathe for woodturning and metal 





Lathe 
spinning . . . 12” swing over main bed. . . 
16” swing over gap . . . rear face plate 
SAFE: 


Speed control interlocked with “start” 
switch prevents accidental starting 
plywood surfaced shelf protects cutting 
tool edges from damage. 

SIMPLE OPERATION: 
Button “start” . . . single speed lever . . 
press down spindle lock .. . self-ejecting 
tailstock center. 

SIMPLE MAINTENANCE: 
ask for Built-in cabinet for storing tools prevents 
BULLETIN loss . . . streamlined surfaces for easy 

cleaning. 

S$D-14 


J. G. Blouttl COMPANY | )23 WOODLAND ST., EVERETT, MASS. 


MANGE THE BOICE-CRANE 8” WELDED, ALL-STEEL 
LONG TABLE JOINTER 


details, 





error 
QUAL/TY 





The 84” full length un 
dergirded steel table 
(3 times stronger and 
2 to 3 times stiffer 
than cast-iron) and 
66" x 4° full-length, 
frort-adjusting double 
locked fence easily 
handles stock up to 
more than ten feet 
long Planes up to 
16” wide 


STRENGTH, PERMANENT ACCURACY AND ALIGNMENT 
Impossible With Bolted-Up Cast-lron Construction 
Entire infeed table is a rabbet arm, adequately supporting nerrew rabbeting 
on wide stock. When rabbeting, the guard stays on the machine — simply 
turns ond swings ovt of the way. © Quick, positive, micrometer-occurate 
knife setting. A perfect finish, without chattermerks, © 3'/-inch dic. head 
| Improved cutting angle. Depth of cut, %”. Cutting are dio, 3%". Speeds 


wp te 5500 +. p.m 





DURO 15” BAND SAW 


Here's a Band Saw students 
and teachers prefer! 
Designed for efficiency and 
rugged operation, it hos a 
capacity te cut te the center 
of «@ 30” circle in stock, 6%" 
thick! Smooth, vibration free 
construction makes this ‘heavy 
bite’’ possible. Also has sturdy 
cast iron one-piece frame; 
blade runs true on ba | bearing 
gvides; balanced disc wheels; 
one piece gverd covers both 
wheels with easy 
occess to bilede 
changing and 
checking of biede 

















NOW THROUGH INDUSTRIAL SUPPLY DISTRIBUTORS 













scoent anien table metanaeendinmaatsarartantincemnn 3 n== onws let 
~—  -JG— BOICE-CRANE COMPANY 






safety feetures. Con be weed 
for metel cutting with con- 
verter. Ovre Bend Sews ore 
eveilable in 10”, 12”, 15” 
and 16” models. WRITE FOR 
FULL DETAILS AND MORE 
COMPLETE SPECIFICATIONS 
AND PRICES, AND COMPLETE 
POWER TOOL CATALOG 





932 Central Avenue Tolede 6, Ohie 


Please send big free Boice-Crane Power Tool Catalog 
or write tor copy 







Nom» 














Street 


City & State 








Metal igi ions an oF, 
12660) Neo Kildere Ave, Chicago 39, ili 


eyiia:) 
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Materials: Philippine mahogany or South Amaneen ‘ ay. 

reler to drawings for finished dimensions, one (2" 
brass or stee! $12 F.H. wood screw, four | 1/4” $16 brads, 
sandpaper, stee! wool lacquer Gpetee. clear lacquer, 
wax, cardboard, smal! calendar pad 


Teols: Plane, try square, scoring unite, J 
$6 and £7 bits, countersink, br coring 
saw, back saw and bench hook, aot od 29°, Miche 
8” Hound Bastard, 10” Mill Bastard ‘and 12 Half Round 
Bastard files and [0” Smooth Cabinet rasp, Nicholson file 
brush and card 


SCHEDULE OF OPERATIONS 
BLOTTER BODY 


1. With gage, mark line on each end of base piece 1/8” 
down from top surface (A). Make cardboard pattern of 
curve, and trace line on each side to meet end lines 
2. Locate center of top surface. Drill hole with $6 bit 
3. With square, mark lines 1/4” apart on sides (B). Back 
saw to within 1/8” of curved line ing work on 
bench hook, Trim aa 1” chisel, mak ng shearing cut 
toward end. 4. Finish with Nicholson 10% Cabinet rasp 
or flat side of Nicholson 12” Half Round Bastard file, work 
ing with grain of wood ( 5. Ceuntersink hole to fit 
wood screw 


BLOTTER TOP 

1. With gage, mark 1/8” line around top surface (D) 
2. Hold Ric nolson Cabinet rasp or Half Round Bastard 
file at 45° and chamler from center to end on all 4 sides 
Nicholson 10” Mill file will give very smooth finish. Brush 
file frequently for best results ate center. Make 
clearance hole with §7 bit 


BLOTTER KNOB 

1. Mark 1/16” chamier line around top (D). File chamfer 
as above. 2. Mark lines 1/4” from top and bottom on all 
4 sides. This gives 1/4" groove. File grooves on all sides 
with 8” Round Bastard, using light pressure to avoid 
splitting wood when filing across grain 


ASSEMBLY 

Serew | 1/2” $12 F.H. wood screw into countersunk hole 
in base piece (tight fit), Place top piece over screw 
Work knob on and olf screw until it tightens blotter with 
1/4 turn, 


rule, brace, 
































tA — 4) —, {4474 


y 
4 
4g l hamper. 





Cham, or “J ‘STop Chamfer’ 





-/3 = 
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(8) 




















Jerng Jer 
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PEN TRAY 
i ae 4 out 1/4” chamler on top suriace and file as beiore 
For stop chamler on bottom of front and both sides 
fe F), measure | 1/8” in from each corner. Mark 3/8” 
chamler line on of 3 sides and on bottom. Hold 8” 
Round Bastard file at 45° and make cut at each | 1/8” 
. 3. Complete om between round file cuts with 
10” Cabinet ras Half Round Bastard file, and 
——~ with at. ill ‘ile a before. 4. Lay out grooves on 
surface with lines parallel to front and 3" 1 3/4” 
eh and 2 3/8” from tront. With half round side o 
Sabinet rasp, make cut 1” wide and |/8” dee ay 
3/4” and | 3/4” lines. Take care to control rasp for 
oweignt, horizontal cut. With 10” Round Bastard, file 1/2” 
groove 1/8” deep between 2 1/4” and 2 3/4” lines. 


STATIONERY HOLDER — UPRIGHTS 

1, Make patterns of this optiona! design or your own crea- 
tion, and trace on uprights Cut out design with small 
coping saw and file to proper shape and smoothness 
Use Cabinet rasp and Half Round ‘and Round files as 
needed for shaping, and 10” Mill for finishin Center 
rear upriont and place even with rear dhamior of pen 
tray. Place front upright | 1/2” from front one. Fasten 
each piece with drop of glue and two | 1/4” $16 — 


FINISH 

Sand ail surfaces to remove blemishes and lines. Appl 
2 coats of lacquer sealer Rub down with 0000 steel a | 
Apply clear lacquer. Wax and polish to fine gloss. Add 
smal! calendar pad to front upright, holding in place with 
thumbtack through last page 


The Nicholson Round Besterd, Mili Bastard, Half Round 
Besterd fies ond Cabinet rasp are shown in sites reduced 
from those specified in the text. 


CA: Se 


/ | file 


<i 


for scheol shops will be sent to instructors or school heads on request. Ask 
for “How-To Project No. 12” and state minimum number of copies required. 
NOTE: these and other Nicholson and Black Diamond files and rasps are 
widely available at industrial supply houses and good hardware stores. 
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An Interesting Presentation of — 


Case Studies of Good and Poor 
Day Trade Teachers’ 


RUPERT N. EVANS 


Assistant Professor of Industrial 
Education 


University of Illinois 
Urbana, Ill. 


For almost as long as there have been 
schools, there has been concern as to the 
quality of instruction. We have recog- 
nized with Cicero that “not only is 
there an art in knowing a thing, but 
also a certain art in teaching it.’”’ What 
this art is, who has it, and how it can 
be developed have been widely con- 
sidered, particularly during the present 
century. Domas and Tiedeman (2)** 
have annotated 772 of the more than 
one thousand books and articles on this 
subject published since 1900. 

In industrial education, as in other 
fields, there has been considerable atten- 
tion given to the problem of teacher 
competency. Among those who have 
written articles in this area are: Dia- 
mond (1), Dragoo (3), Ericson (4), 
(5), (6), (7), Giachino (8), Gray (9), 
Klopp (10), Mead (12), Pederson 
(13), Roehl (14), Selvidge (15), and 
Wilson (16). Almost every book on 
principles or methods in industrial edu- 
cation has a chapter or section on 
teacher selection and competency. 

Unfortunately, in spite of the atten- 
tion given to this problem, little is yet 
known about it. Very little experimental 
work has been done, and the experi- 

*This study was made possible by a grant from the 


Bureau of Educational Research, University of Mlinois 
**Numerals refer to references at the end of article 


mental results which have been reported 
are not often in agreement. Yet every 
state has licensing standards designed 
to raise the quality of instruction within 
the state, and every state plan for voca- 
tional education includes minimum 
standards of trade experience for voca- 
tional-industrial teachers. 

It appears particularly worth while to 
consider further the problem of teacher 
competency in trade preparatory voca- 
tional-industrial education for two rea- 
sons: (a) So many definite, but differ- 
ing, standards have been set up for 
entrance into teaching of this type, 
(5) so little attention has been given to 
the facts of teacher competency in this 
highly specialized field. 


Methods Used 


One of the difficulties involved in any 
study of teaching success lies in the fact 
that there is no single criterion of suc- 
cess that is both easily available and 
readily acceptable. The following 13 
methods of determining teaching suc- 
cess are among those that have been 
used in previous studies: 

1. Supervisor’s ratings 

2. Fellow-teacher’s ratings 
3. Pupil ratings 

4. Lay person’s ratings 
5. Self-ratings 
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. Ratings by trained observers (not 
elsewhere classified ) 

. Pupil gains (difference between 
scores made by pupils on subject- 
matter tests given at the beginning 
and at the end of the instruction) 

. Pupil success after leaving school 
(including per cent of pupils enter- 
ing the trade for which trained) 

. Teacher performance on tests of 
Teaching Ability, Teaching Atti- 
tudes, etc. 

. Teacher’s salary 

. Continued employment in teaching 

. Expressed desire for continued em- 
ployment in teaching 

. Requests for transfer to duties other 
than teaching (as sometimes occurs 
in military service) 


Of these 13, the first has been used 
in the great majority of studies, and has 
been used in this study, also, for the 
selection of the groups of good and 
poor teachers. 

Supervisor’s ratings are relatively 
easy to obtain, but they generally have 
the disadvantages of being rather un- 
reliable, and of not being comparable 
from one supervisory district to another. 
In an attempt to minimize these diffi- 
culties, the teachers studied here were 
chosen by state supervisors who knew 
almost all the day trade teachers in the 
state, as being a group of the best and 
a group of the poorest day trade teach- 
ers. After the state supervisors had 
chosen the subjects, the local super- 
visors of the men so selected gave an 
additional, independent appraisal of 
these teachers. The criteria used by 
both state and local supervisors were: 
1. Mastery of subject matter taught 
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2. Skill in techniques of teaching 

3. Ability to command respect of pupils 

4. Ability to develop desirable voca- 
tional attitudes (11, pp. 249-250) 


Thirteen teachers were selected in the 
best group, 12 in the poorest group. 
These teachers were well distributed geo- 
graphically throughout the state, and the 
trades taught by these teachers repre- 
sented a reasonable sample of the trades 
taught throughout the state. There ap- 
peared to be no significant tendency to 
place teachers of any particular trade in 
either the good or the poor group. 

Each of the 25 teachers was asked to 
participate in a study designed to learn 
more about methods of selection of 
teachers. It was explained that the sub- 
jects had been selected to give a cov- 
erage of different subjects taught, differ- 
ent areas of the state, and different 
amounts of teaching experience. All of 
the teachers selected agreed to partici- 
pate. 

Each teacher was interviewed, and 
asked seven questions, most of which 
were somewhat open-ended and de- 
signed to evoke a large variety of an- 
swers. Then each teacher was asked to 
rate himself and his supervisor on rating 
sheets which were provided. It was ex- 
plained that the supervisor would later 
be asked to rate himself and his teacher. 
The third step in the interview involved 
the teacher's filling out a personal data 
sheet. Each teacher understood that all 
replies would be treated anonymously. 


Results of Interviews 


1. How do you feel that day-trade 
teachers should be selected? What 
should they have in their background 
which would make them good teachers? 

Each of the teachers interviewed felt 
that both trade experience and high 
school education were necessary for suc- 
cess in day-trade teaching. All except 
four recommended some college train- 
ing. As Table 1 shows, the poorer teach- 
ers tended to recommend more college 
training and trade experience than the 
better teachers, though the difference 
was not significant. No teacher recom- 
mended more trade experience or col- 
lege training than he, himself had ob- 
tained. 

In addition to education and trade ex- 
perience, a number of other factors were 
mentioned by the subjects interviewed. 


However, none of these 33 other re- 
sponses occurred more than three times, 
and only six were mentioned more than 
once. Most of these responses could be 
classified under the broad category of 
“teacher personality,” but no significant 
differences between the recommenda- 
tions of the good and poor groups could 
be detected. 

2. What do you like best about day- 
trade teaching? 

Poorer teachers seemed considerably 
more likely to answer this question in 
terms of their own comfort and con- 
venience, while the better teachers ap- 
parently judged satisfactions arising 
from the development of students to be 
considerably more important. 

3. What do you dislike most about 
day-trade teaching? 

Responses to this question varied 
considerably, with no single response 
occurring more than three times. Too 
many students with limited ability and 
background was the response received 
most often, but the pattern of response 
seemed to vary with local school con- 
ditions, rather than with the ability of 
the teacher. 

4. What one thing in your back- 
ground has helped you most in your 
day-trade teaching? 

Almost invariably, these teachers 
mentioned trade experience as having 
been of most help to them. However, 
all except one of the better teachers 
said varied trade experience, while only 
one of the poorer teachers made this dis- 
tinction. On the personal data sheet two 
similar questions were asked. In re- 
sponse to What experiences in the trade 
have helped you most as a day-trade 
teacher? almost the same pattern of 
response was shown as in the interview. 
When asked Which educational experi- 
ences have helped you most as a day- 
trade teacher? the tendency on the part 
of both groups was to list some par- 
ticular course. Professional courses in 
industrial education were most often 
mentioned. 

5. Did you decide to teach before or 
after obtaining your trade experience? 

It has been suggested that it is de- 
sirable to take tradesmen and make 
teachers of them, rather than to take 
teachers and make tradesmen of them. 
Apparently this sequence was of little 
importance for the teachers studied 
here, however, since five good teachers 


TABLE |. 





Recommendations for Trade Certification 
of New Teachers 


@) Minimum Trade Experience (Years) 
6) Minimum College Education (Years) 


eA t value of 2.069 in Tables 1, 4, 5, and 6, in- 


dicates significance at the 5 per cent level of con- 
fidence. The level of confidence is 4 means of expressing 
probability of a difference occurring by chance alone 


Poorest 
Mean 


4.342 
2,583 


Best 
Mean 


3.917 
2.385 


Group 
SD t* 


4.019 300 
1.552 1.308 


Group 
SD 


2431 
1.595 


Educational statisticians commonly demand a 5 per 
cent or less level of confidence before saying that a 
difference is statistically significant. Thus, in this study, 
it is desirable to have ¢ values of 2.069 of more 





and four poor teackers answered before, 
while eight in each group said after. 

6. What induced you to begin day- 
trade teaching? 

As in response to question No. 2, the 
poorer teachers tended to respond in 
terms of pay and working conditions, 
while the good teachers more often were 
asked to begin teaching, usually by 
school administrators. See Table 2. Sev- 
eral of the good teachers switched 
from other types of teaching because of 
a desire to prepare students for their 
trade. 





TABLE 2. Wheat Induced You to Begin Day- 
Trade Teachirg? 


Best Poorest 
Group Group 
Request of supt., local voca- 
tional supervisor, or state 
supervisor 
More pay than industrial arts 
Better working conditions 
than old job 
Wanted to be of service to 
mankind 
Ad in paper 
Desire to prepare students for 
a gainful occupation, in- 
stead of teaching I was 
then doing 


Total 13 12 





7. What is your major part-time 
work during the school year? 

This question was not included in the 
original interview schedule. It was 
added when responses to earlier ques- 
tions indicated that a large percentage 
of the first subjects interviewed were 
working at unusual part-time employ- 
ment. 

An attempt was made to divide these 
jobs into those related and not related 
to the trade being taught. A job was 
regarded as being related if it was felt 
that the teacher was likely to learn from 
it facts or skills which would increase 
his knowledge of the trade which he was 
teaching. The outside employment 
ranged from driving a taxi to writing 
books on carpentry. 

Table 3 indicates that the group of 
good teachers were far more likely to be 
employed in part-time tasks related to 
their teaching than were the poor teach- 
ers. Moreover, if they were not working 
part-time, the reasons given for not 
working were apparently much more 
likely to be connected with the effect 
of such work on their chief vocation. 
Good teachers and poor teachers were 
apparently equally likely to have part- 
time jobs of some sort. 


Results of Personal Data Sheets 


Each of the 25 teachers filled out a 
sheet giving personal data. The ques- 
tions on this sheet were planned to 
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TABLE 3. Major Part-Time Work During 
School Year 


Best Poorest 
Group Group 


Night School Teaching 2 0 
Part-time Work Related to 

Trade Taught 7 2 
Part-time Work Not Related 

to Trade Taught 1 6 
No Part-time Work —“Would 

Interfere with Teaching” 
No Part-time Work — For 

Reasons not Related to 

Teaching 


Total 





cover a number of items of information 
which have proved helpful in employee 
selection for other types of work or 
which have been suggested as being im- 
portant considerations in teacher selec- 
tion for industrial education. 

Table 4 presents a tabulation of the 
results. None of the differences shown 
was significant at even the 5 per cent 
level of confidence. Items c, d, and h, 
appeared to be most significant, statis- 
tically. However, since all three of these 
items involve age of the teacher, it is 
possible that they merely show that: 

a) Better teachers tend to stay in the 
profession longer than poorer teachers, 
or 

6) Outstanding teaching success is 
recognized often only after it has been 
demonstrated for a period of years, 
while failure in teaching can be recog- 
nized sooner. 

Contrary to expectations, there was 
no significant difference as to the num- 
ber of years since the teacher last 
worked at his trade. This was possibly 
influenced unduly by the single case of 
a best teacher who had not worked at 
his trade for 22 years. 

Poorer teachers tended to list mem- 
bership in more organizations than 
better teachers. However, it appeared 
that the former group was more apt to 
list relatively unimportant organiza- 


tions, while the latter often mentioned 
only the more important groups con- 
nected with their profession, pite of 
instructions to list membershi in Jl 
organizations. Perhaps good teachers 
tend to join only those groups cov nected 
with their profession. 

The responses to the question W ha! 
was (is) your father’s chief occupation? 
indicated that the fathers of one half 
of the good group and one third of the 
poor group were skilled mechanics. 
Agriculture and retail sales were the 
next two most frequently mentioned oc- 
cupational areas for each group. 


Results of Ratings 


Two different sheets were used in this 
part of the study. The rating sheet for 
teachers contained four rating scales 
corresponding to the four criteria used 
in the original selection of subjects. 
Each rating scale was a standard type 
five point scale with short descriptions 
of the extreme and middle points. The 
rating sheet for supervisors was similar, 
except that these three scales were used: 

a) Belief in vocational education 

6b) Executive ability 

c) Technical knowledge of trade sub- 

jects supervised (11, pp. 271-272) 

Each teacher rated himself and his 
local supervisor using the appropriate 
rating sheets. Each local supervisor 
rated himself and the teacher concerned, 
The rating scales were reversed at ran- 
dom on the sheets in an effort to 
minimize halo. A weight of 5 was as- 
signed to the high end of each scale. 

Table 5 presents the results obtained 
with the teacher rating sheet. Local su- 
pervisors agreed rather well with the 
state supervisors in differentiating be- 
tween the two groups of teachers, par- 
ticularly on scales b, c, and d. Teachers 
showed a rather unusual degree of in- 
sight in their self-ratings, particularly 
on scales 6, c, and d. These data suggest 
that probably scale a, mastery of subject 
matter taught was not as well con- 
structed as the remaining three scales. 





TABLE 4. 


Personal Data 


)} Years of trade experience when 
certified 
Years of college education 
Teaching experience (years) 
Years since certification 
Height (inches) 
Weight (pounds) 
Age when certified (years) 
Age when interviewed (years) 
No. of organizations — membership 
No. of leadership positions 
Trade union membership 
(1 yes) (O= no) 
Years since last trade experience 
No. of children when certified 


Mean 


10.385 
3.615 
20.462 
12.077 
70.384 
175.923 
35.769 
48.230 
2.154 
1.615 


1.000 


Best Group Poorest Group 
; 13 NW = 12 
SD 


Mean S.D 


5.879 
2.221 
9.966 
8.562 
2.842 
26.940 
6474 
9 860 
1.841 
2.019 


7.727 
3.500 
14.500 
8.167 
69.917 
172.170 
34.917 
43.333 
2.667 
2.083 


8.185 
1.926 
9426 
7.937 
2.949 
25.204 
7.392 
7454 
2.597 
1.643 


493 
6.534 
1.384 


462 
917 


498 
6.560 
1.109 


Al? 
4319 
1,500 





The results obtained with the super- 
visor rating sheet are shown in Table 6. 
There were no significant differences be- 
tween the ratings of supervisors by the 

wo groups of teachers. Similarly, there 

were no significant differences between 
Jw self ratings of supervisors of good 
und of poor teachers. Comments made 
by the subjects indicated that scale a 
on the supervisor’s rating sheet was 
somewhat ambiguous, and should be re- 
vised. The use of this rating sheet was 
further complicated by the fact that 
approximately half of the supervisors 
concerned were high school principals, 
while the remainder were speciai super- 
visors of industrial education. A further 
analysis of the returns indicated that 
the only significant difference between 
these two sorts of supervisors was that 
high school principals were rated lower 
on technical knowledge of trade sub- 
jects supervised than were the special- 
ists in this area. Though the difference 
was not statistically significant, it was 
interesting to note that on scale a, be- 
lief in Vocational Education, local su- 
pervisors ranked lower than principals 
on both teacher ratings and self ratings. 
(There was some indication that certain 
principals and local supervisors inter- 
preted the phrase specialized vocational 
education used in scale a differently 
than did other pringipals and local di- 
rectors. It is difficult to determine 
whether this faulty wording influenced 
the relative standing of the two groups 
on this scale.) 

While significant differences were 
found on three scales of the rating sheet 
for teachers, it should be pointed out 
that these differences, from the stand- 
point of individual prediction, were 
small. The biserial correlation (wide- 
spread classes) between teaching success 
(that is, whether a teacher was rated 
as good or poor) and local supervisor's 
rating of skill in techniques of teaching 
was only .353. The highest correlation 
between teaching success and self-rating 
occurred on the self-rating of ability to 
develop desirable vocational attitudes, 
Here the biserial correlation was .234. 
These correlations and the ¢ values 
given in Table 5 indicate that there 
probably is a difference between good 
and poor teachers as a group on three 
of the four teacher rating scales but 
that it would be extremely difficult to 
predict the teaching success of an indi- 
vidual teacher on the basis of his rating 
on any one of the scales employed in 
this study. 


Composite Case Studies 


Due to the fact that it was deemed 
necessary to guarantee confidential use 
of the data, it is impossible to present 
actual case studies. The two following 
descrintions have, therefore, been de- 
signed as composite case studies, and 
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the data should be regarded as being 
characteristic of the group rather than 








TABLE 6. Swuperviser Rating Sheet 











of any individual. Best Group Poorest Group 
N=13 N= 12 
A Poor Day-Trade Teacher — — 
Mean SDP. Mean SD. t 
Richard Brown teaches vocational oe i a 
‘ ‘ hool . Ra of supervisor by teacher 
machine shop =e high sc : where he 4) Belief in vocational education 3 B46 677 3.625 923 649 
is the only vocational-industrial teacher. b) Executive ability 3.869 716 3.717 725 488 
His principal feels that Richard is some- ¢) Technical knowledge of trade sub- 
what more skillful than the average aif mpeevens 3.608 938 2683 1389 1.855 
ini ‘ 2. rating by supervisor 
cong: aps oe _ port @) Belief in vocational education 3.643 557 4.167 715 1.921 
wa © wage b) Executive ability 3742 $80 3658 #427 400 
teachers in teaching ability. Richard c) Technical knowledge of trade sub- 
agrees substantially with this evalua- jects supervised 3.508 661 2.933 10 =: 1.966 





tion. Richard thinks that the principal 


is above average in ability as an admin- 
istrator, except that he does not know 
too much about the problems of teach- 


semester of finishing his bachelor’s de- 
gree, and feels the course Organization 
of Instructional Materials has helped 


does not rate himself quite as highly as 
does his supervisor. Mr. Smith thinks 
his principal is a good administrator, 


but wishes he knew more about the 
problems involved in teaching the build- 
ing trades. 

Mr. Smith does not belong to a trade 
union, though he has joined two other 


ing machine shop. him most ia his work. 





TABLE 5. Teacher Rating Sheet 


Best Group Poorest Group er : : 
N=13 N=12 organizations, both educational in na- 
Mean SD. an ae : ture. He is married, and has one child. 
1. Rating of teacher by supervisor 
°) Mastery of subject matter taught 4.438 449 3.825 B16 2.215* Conclusions 
) Skill in techniques of teaching 4.485 494 2.858 984 4.942* $ Le wil 
c) Ability to command respect of The data snc ly hea pilot study 
pupils 4.669 543 3.375 275° = =4.601* appear to suppor ollowing tenta- 
d) Ability to develop desirable voca- tive conclusions: 
tional attitudes 4.215 510 2.950 1066 43,533" 1. It seems possible to identify 
rf a tees ro matter taught 3.846 507 3.717 714 495 groups of good and poor teachers on the 
b) Skill in techniques of teaching 3.769 S77 3.225 S88—s2.238 basis of such variables as major part- 
©) Ability to command respect of time occupations, things liked best 
pupils 4.308 493 3.967 322 «(1,979 about day-trade teaching, and influences 
d) Ability to develop desirable voca- which led them to begin day-trade 
tional attitudes 3.923 206 3.375 5790 (2.874* 


teaching. Self-ratings and supervisor's 





*Difference significant at $ per cent level 





Richard began teaching vocational 
work eight years ago, when he was 35. 
He had been working as a machinist for 
eight years, but decided that teaching 
offered better working conditions, so he 
applied for a teaching job. However, he 
feels that his teaching salary is not ade- 
quate for his needs, so he supplements 
his income by selling insurance after 
school and on Saturdays. 

He has completed three and a half 
years of college and feels that two or 
three years of such training is essential 
for success in teaching vocational work. 
He also feels that every prospective vo- 
cational teacher should have four to 
four and a half years of experience in 
the trade he is going to teach. This is 
about four years less experience than 
he has himself. 

Mr. Brown does not belong to a 
trade union, but is a member of three 
other organizations in his community. 
He is married and has two children. 


A Good Day-Trade Teacher 


William Smith is the building trades 
instructor in a medium-sized high school 
in Illinois. He grew up in a small town, 
where his father was regarded as a 
skilled mechanic. William still lacks one 


He had been working ten years as a 
carpenter on all sorts of jobs when he 
was asked to teach a trade extension 
class at the high school. When an open- 
ing came up in the day school, he was 
asked to take that job, too. At that time 
he was 36, though he is 48 now. He 
likes the well-equipped shop he has, be- 
cause it enables him to do a better job 
of preparing students to earn a living. 
A number of people have asked him to 
help them with their building problems, 
so he has developed a rather profitable 
side line in the preparation of small 
house plans. The local architects are in 
favor of his work in this field, since they 
prefer to work on more elaborate proj- 
ects, 

Mr. Smith feels that every prospec- 
tive teacher of vocational-industrial sub- 
jects should have more than two years 
of college, plus four years of varied 
trade experience. (This is about two 
years of college and six years of trade 
experience less than he, himself, has 
had.) The personality of the prospect 
should be considered, too, he believes. 

The principal of the high school rates 
him as well above average in all phases 
of his work. Mr. Smith feels that he 
deserves a rating of above average, but 


ratings on teaching skill, respect of pu- 
pils, and ability to develop desirable 
vocational attitudes seem to be effective 
in differentiating between these groups. 
However, none of the variables studied 
appeared to be satisfactory for identi- 
fying an individual as a good or poor 
teacher. 

2. Such variables as years of trade 
experience and years of college which 
are commonly used as criteria for selec- 
tion appeared not to differentiate be- 
tween good and poor teachers with any 
degree of precision. Years since last 
trade experience, decision to teach after 
obtaining trade experience, and trade 
union membership, which have been sug- 
gested as valuable in the selection of 
prospective teachers, seemed to be of no 
value in differentiating between good 
and poor teachers. 

3. Apparently both the good and 
poor teachers studied here feel that the 
minimum trade experience required for 
certification by the state department is 
somewhat too high, and that some col- 
lege training is necessary for success in 
day-trade teaching. 

4. Principals were rated higher than 
local supervisors of industrial education 
in their belief in vocational education 
both on self-ratings and on ratings by 
the teachers involved. The difference in 
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rating was not statistically significant, 
and it is possible that the rating scale 
used was faulty, but there is at least a 
possibility that many of the men who 
have been relied upon for selling the pro- 
gram of vocational-industrial education 
in their communities do not themselves 
believe in it wholeheartedly. 


Recommendations for Further Study 


1. It is felt that a continuation of 
this pilot study, using a greater number 
of subjects from several states, should 
be carried on. At least two of the rating 
scales should be revised, and it appears 
desirable to include a program of intel- 
ligence and performance testing. It is 
probable that a number of the differ- 
ences between good and poor teachers 
which were not shown to be statistically 
significant in this study would show up 
as being significant with a larger group 
of subjects. Such a larger study might 
well consider such criteria of teaching 
success as student gains, student job 
success, and standing of the teacher 
among tradesmen in his community. 

2. In view of the fact that a very 
large proportion of industrial-education 
teachers are engaged in part-time work, 
and since there is apparently a strong 
relationship between success in voca- 
tional-industrial teaching and the char- 
acter of such employment, it might be 
well worth while to investigate this 
problem in relation to industrial-arts 
teaching, and perhaps to all types of 
teaching. 


3. Since none of the teachers studied 
recommended more trade experience or 
college training than they, themselves, 
had, it appears to be worth while to 
examine the mechanism for determining 
requirements for certification, when the 
individuals making the recommenda- 
tions are themselves involved in the 
occupation in question. There is a 
strong possibility that if, for example, 
a group of physicians were to be 
brought together to set up requirements 
for entrance into their profession, it 
would be possible to predict a maximum 
for the recommendations of the group 
before they met, by examining the train- 
ing and experience of each of the indi- 
viduals. Consequently, the person re- 
sponsible for the selection of the group 
charged with setting entrance require- 
ments could very largely set maximum 
standards himself, merely through se- 
lection of the proper individual mem- 
bers. 
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The purpose of the study here re- 
ported was to ascertain, experimentally, 
the effect of emphasizing speed in teach- 
ing drafting in its beginning classes. 

A previous research* revealed that: 

1. On a list of 22 characteristics of a 


good draftsman, speed was listed as 
third in importance — being outranked 
only by neatness and accuracy. 

2. Being too slow was seventh on a 
list of 29 difficulties of the beginning 
industrial draftsman. 

3. Being too slow was also one of the 
principal reasons given for the failure 
of entering draftsmen to develop into 
good industrial draftsmen. 

In view of the above, it would seem 
desirable to teach the industrial drafts- 
man to execute his drawings with speed 
as well as accuracy. But the problem of 
how and when to emphasize speed and 
its effect on the mastery of skill, related 


*Brown, Theodore C., “A Study of Present Drafting 
Methods and Practices in Industry” (Unpublished 
Master's Thesis), State College of Agriculture and 
Engineering of the University of North Carolina, 1939 


information, and other outcomes re- 


mains to be solved. 


Psychological Principles Involved 


Since this problem concerns teaching 
method, there are certain psychological 
principles which must be understood, 
These include (1) the nature of speed 
and accuracy in learning, (2) the rela- 
tionship between speed and accuracy in 
performance, (3) the transferability of 
speed and accuracy, and (4) the effect 
upon performance of training for speed 
and/or accuracy. 

Psychologists have tackled the prob- 
lems of speed and accuracy and in most 
cases have arrived, through scientific 
investigation, at rather definite conclu- 
sions. The following will summarize 
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briefly the psychological studies pertain- 
ing to speed and accuracy. 

1. The nature of speed and accuracy 
is characterized by a certain specificity 
that is related to each skill. These find- 
ings reject the theory of the existence 
of a general trait of speed or accuracy. 

Stated more simply, it was found 
that a person who is fast in one skill is 
not necessarily fast in all others. The 

factor in individuals appears to be 
applicable only in certain areas; for 
example, a person who works rapidly in 
one activity is not necessarily capable 
of working rapidly in another. 

2. The relationship between speed 
and accuracy in performance varies 
within movements or operations. This 
variance may depend upon such factors 
as degree of difficulty, motivation for 
accuracy or for speed. 

In other words, the relationship 
between speed and accuracy may 
be proportionate in some movements 
or manipulative skills and inverse in 
others. Moreover, the speed-accuracy 
relationship may be proportionate up 
to a certain point and inverse beyond 
that point, depending on the degree of 
difficulty or the motive which the per- 
former has for the attainment of accu- 
racy and/or speed. 

3. The transfer of speed and accu- 
racy has been found in varying degrees; 
however, the transfer of a speed-set 
consistently appears to be stronger than 
the transfer of an accuracy-set, and the 
former may effect the latter negatively. 

A student who has developed skill in 
mechanical drawing to the point where 
he is both fast and accurate would find 
that, upon resumption of mechanical 
drawing after a considerable period of 
inactivity: (a) his drawing speed was 
retained to a greater degree than his 
drawing accuracy, or (6) had he been 
fast and accurate in freehand sketch- 
ing, he would find his speed factor trans- 
ferring to a greater degree in mechanical 
drawing than his accuracy factor. 

4. In the psychological studies, re- 
sults of the effect of training for speed 
or accuracy upon performance are not 
clear or conclusive. There is evidence 
that the type of movement involved is 
a determining factor, and in nonballistic 
movements (such as drawing) one ex- 
perimenter found there was little to 
choose between training for speed or 
training for accuracy in so far as the 
net result was concerned. 

Since the result of psychological ex- 
perimentation dealing with the effect of 
training for speed and accuracy upon 
performance are not conclusive, and 
since the element of speed is of such 
importance to the draftsman, it would 
appear that further experimental study 
on the part of teachers of drafting is 
highly desirable. The present study has 
sought, experimentally, to add a bit 


more factual information to the problem. 

The study, designed to ascertain the 
effect of emphasizing time in the teach- 
ing of engineering drawing, was con- 
ducted in the College of Engineering at 
the University of Missouri during the 
fall semester of the 1949-50 school year. 
One hundred seventy-one students, en- 
rolled in the basic course in engineering 
drawing, were involved in the study. 
These students, mostly freshmen and 
sophomores, were divided into two 
groups of three sections each; hence, a 
two-group method was employed, one 
serving as a control group and the other 
as an experimental group. 

The original status and possibilities 
for growth or achievement of each group 
in the experiment were ascertained 
through a comprehensive testing pro- 
gram and an information form. The 
groups were then compared and differ- 
ences, when statistically significant, were 
taken into account in making a final 
comparison of results upon the com- 
pletion of the experiment. 

The experimental factor, that of em- 
phasizing speed in the execution of 
drawings, was applied to only one group 
~~ the experimental group. This factor 
was applied to the experimental group 
by constantly emphasizing the necessity 
of working rapidly, by recording on each 
class plate a time and cost factor, and 
by repeatedly pointing out the fact that 
one half of the grade on laboratory work 
would depend on the quantity of work 
done. All other factors were held con- 
stant in so far as possible and were 
therefore the same, or nearly so, for 
both groups. 

It was assumed in the study that if 
differences did occur as a result of the 
experimental factor, then these differ- 
ences could be measured. The following 
outcomes were measured through per- 
formance tests, objective tests, a rating 
sheet, and recording of teachers’ obser- 
vations and experiences: 

1. Technical drawing 
gained by the students 

2. Drawing skill achieved by the 
students 

3. Attitudes developed by the stu- 
dents toward course conditions 

4. Attitudes developed by the stu- 
dents toward instructor qualities 

5. Differences in teaching factors 

The six sections of drawing were 
taught by three different instructors. 
each having an experimental section and 
a control section, Teaching plans and 
procedures were carefully planned joint- 
lv by the three instructors, and each 
followed the same classroom procedure, 
observed the same factors, and kept the 
same records. 


Measurement of Technical Information 
Two instruments were used to mea- 
sure the technical information gained by 


information 


the students. The first was a compre- 
hensive test which sampled each area 
of instruction taught in the course. This 
test was first used as a pre-test and was 
administered prior to any classroom in- 
struction: it was also given later as a 
post-test or a final examination. A com- 
parison of the results of the pre-test was 
one means of ascertaining the equiva- 
lency of the groups. A comparison of the 
results of the post-test served: (1) to 
point out the net gain of the groups in 
technical information, and (2) to fur- 
nish one means of ascertaining the effect 
of the experimental factor. 

The second instrument used to mea- 
sure technical information given was a 
series of six unit tests in engineering 
drawing prepared by the National So- 
ciety for Engineering Education. These 
tests covered the following subjects: 

Use of instruments and applied 
geometry 

Orthographic projection I. Ortho- 
graphic projection II. Elementary di- 
mensioning. Sectioning. 

Screw threads and threaded fastenings. 
These tests were administered period- 
ically throughout the course and the re- 
sults were vsed to compare the groups 
at intervals on their grasp of the tech- 
nical information being covered. 

Results of the pre-test showed the 
groups to be approximately equal: the 
mean score of the experimental group 
was slightly but not significantly higher 
than that of the control group. Results 
of the post-test scores showed the ex- 
perimental group to rate considerably 
higher than the control group. This 
difference, however, was not statistically 
significant. 


Measurement of Drawing Skill 


In this study drawing skill was de- 
fined as the ability to apply readily 
technical drawing information, to use 
drawing tools and materials with dex- 
terity, and to combine these factors in 
the rapid and accurate execution of 
drawings. 

Accurate evaluation of mechanical 
drawing skill is a complicated problem 
because such skill appears to be a func- 
tion of many intangible and interrelated 
qualities, such as intelligence, knowl- 
edge, muscular co-ordination, finger dex- 
terity, and habits of neatness and order- 
liness. Since no practical objective 
instruments were available for the 
evaluation of mechanical drawines, it was 
necessary to employ a method of subjec- 
tive evaluation of the 12 performance 
tests, administered during the experi- 
ment to measure skill. 

The performance tests were simply 
drawing problems arbitrarily selected, 
reviewed and appraised by the three in- 
structors, and selected or designed to 
test the students’ information esined 
and skills acquired. Special emphasis 
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was placed on the unit being studied at 
that time. 

In order to evaluate the drawings 
subjectively with the greatest possible 
degree of accuracy, the following three 
steps were deemed necessary. First, 
valid criteria were set up against which 
the drawings were evaluated; second, 
the identification of each drawing was 
eliminated to remove any possible bias 
on the part of the graders; and third, 
each drawing was graded by the three 
participating instructors. The instruc- 
tors’ evaluations were then averaged to 
obtain the final estimate of the worth of 
the drawings. 

On 11 of the 12 tests the mean score 
of the experimental group exceeded the 
mean score of the control group. Al- 
though generally consistent, the differ- 
ences between the mean scores of the 
two groups were not large: in only one 
case was the difference statistically sig- 
nificant. However, the consistency with 
which the experimental group excelled 
the control group was _ considered 
noteworthy. 


Students’ Attitudes 


The attitudes developed by the stu- 
dents toward the course and toward 
their instructor were ascertained by their 
responses to questions on a form en- 
titled, “Teacher Rating by Students.” 
On this form ten questions each were 
asked concerning the course and the in- 
structor. Responses to the questions 
were made by check marks on a five 
point continuum which ranged from 
“very low” to “very high” in the char- 
acteristic being queried. 

It was found that although both 
groups were assigned the same amount 
of work and the experimental group was, 
in addition, subjected to time pressures, 
there was a marked difference in their 
attitudes toward the course: the experi- 
mental group responded more favorably 
to every question; in two instances the 
percentage of favorable responses by 
students in the experimental group ex- 
ceeded those in the control group by 
30 to 40 percentage points. 

By comparing results of these rating 
forms, it was also found that students 
working under pressure of time re- 
sponded more favorably in every in- 
stance toward their instructor than did 
the students in the group where the 
time element was not emphasized. Dif- 
ferences in favorable responses in most 
cases ranged between 10 and 20 per- 
centage points. 


Instructors’ Observations 


Each instructor made a_ conscious 
effort to observe and record daily any 
differences noted in teaching factors in 
the two groups; these observations were 
then discussed in conference. When the 
same points were observed by all three 


instructors, it was agreed that the ex- 
perimental factor was possibly involved. 
The observed differences in teaching 
effort and student reaction were in most 
cases substantiated by the opinions of 
the students as expressed in the rating 
form or by their actions. 

The following is typical of some of 
the observations made and agreed upon 
by the instructors: 

1. Below average students (judged on 
the basis of the pretests administered) 
in the experimental group tended to 
drop from the course more readily than 
did this type of student in the control 
group. In some cases the below average 
student in the control group was able to 
find himself and do satisfactory work 
before the end of the semester. 

2. Superior students (judged on the 
basis of the pre-tests administered) ap- 
peared to adjust themselves readily to 
the experimental factor. 

3. No definite reaction trend was dis- 
cernible among the average students: 
some reacting favorably, others unfavor- 
ably to the experimental factor. 

4. Class discipline, although never a 
serious problem, was definitely better 
in the experimental group where a 
more businesslike attitude seemed to 
prevail from the very beginning. 

5. There were many more com- 
plaints about the course registered by 
the students in the control group than 
by the experimental group. This obser- 
vation was also reflected in the re- 
sponses on the rating form. 

6. Students in the experimental group 
came to class more promptly, were more 
attentive in class, and asked more per- 
tinent questions during the demonstra- 
tions and lectures than did the students 
in the control group. 


Conclusions 


In scientific study conclusions drawn 
must be supported through statistical 
procedure; otherwise they fall into the 
realm of personal opinion and are there- 
fore of little value. However, results of 
experimental study which fail to attain 
statistical significance may none the 
less be important by implication to 
methodology. 

Following are the general conclusions 
of this investigation: 

1. Application of the experimental 
factor, as used in this study, appeared 
to have no appreciable effect on the 
amount of technical drawing informa- 
tion gained by the students. 

2. Application of the experimental 
factor, as used in this study, appeared 
to have no appreciable effect on the 
drawing skill acquired by the students. 

3. Students drawing under pressure of 
time appeared to have a more favorable 
attitude toward the subject than did 
those students not working under this 
pressure. 


4. Students drawing under pressure 
of time, as applied in this study, ap- 
peared to have a higher regard for the 
teaching ability, fairness, and co-opera- 
tion of their instructor than did those 
students not subjected to this pressure. 

5. Instruction factors, such as ease 
of teaching, class discipline, pleasant 
relations with students, appeared to be 
more easily obtained by the instructor 
when his students were required to draw 
under pressure of time. 


Implications 


On the basis of the results of this 

study, it would seem that placing em- 
phasis on time in mechanical drawing 
courses has some definite advantages 
both to the student and to the teacher, 
although in technical information gained 
and drawing skill acquired no significant 
gains — or losses — may be expected in 
beginning courses, 
' It should be recognized that in this 
investigation the time factor was em- 
phasized in the initial stage of the 
drawing training period. Thus, speed 
was stressed when the majority of the 
students were tackling a totally new 
subject — one in which success is at- 
tained through an amalgamation of tech- 
nical drawing information and manipu- 
lative skill, Students involved in this 
study had to acquire skill in the use of 
many new instruments and new tech- 
niques; they had to become familiar 
with a new terminology; they had 
to learn and be able to apply many 
new principles before they could draw 
with facility. 

The results of this investigation could 
best be utilized if they were combined 
with other studies. For example, it may 
be that if a similar study were con- 
ducted with groups on the high school 
level, in trade schools, or in industrial 
education teacher-training programs, 
more conclusive results would be ob- 
tained due to the nature of the courses. 
Different results might also be obtained 
if a similar study were conducted with 
students in the intermediate or ad- 
vanced stages of drawing training, or 
one which carries through all phases of 
the drawing training period. In inter- 
mediate and advanced classes in draw- 
ing students would have achieved 
many of the basic drawing skills and 
acquired a working knowledge of 
much of the technical information, 
drawing techniques, and drawing prin- 
ciples involved. 

Further study along the lines indi- 
cated above would appear to be war- 
ranted, particularly in these times when 
the whole tempo of modern industry 
seems to be undergoing a continuous 
“speed-up” and a greater premium is 
being placed on the worker who can 
successfully combine both speed and 
accuracy. 
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PUBLICITY FOR THE SCHOOL SHOP 


Practically a month of the new school year has passed. 
It is time that the local public be acquainted with what their 
sons and daughters are doing during the time which they 
spend in the school shop. 

Have you, the industrial arts or vocational teacher, thought 
about that? Very few people will know about the good work 
you are performing with the boys and girls who are attending 
your classes, unless you inform them about it. 

How is this to be done? Of course, there is the local 
newspaper. Make use of this means to get the public ac- 
quainted with the work that is being done by your students. 
Get acquainted with the editor, publisher, and reporters of 
your newspaper. They will be glad to help you make your 
contributions sprightly and lively. They may even offer to 
come and take pictures of your shop, boys working at their 
benches, finished projects, etc. 

But that is not the only publicity that will draw attention 
to your work. How much do your fellow teachers know 
about what you are doing in your classroom and shop? Have 
you ever invited them in to see the well-made projects that 
your students have produced? Invite them in from time to 
time. Arrange an open house just for the teachers and those 
students who do not take shop work. Extend the open house 
so that your students’ parents, the neighbors, yes the entire 
community, can come in to get acquainted with your shop, 
the course you are teaching, and the fine work done by the 
boys who are taking work under your guidance. 

But there are other methods of publicity that you can 
use. Is there a showcase anywhere in or outside of your 
shop in which you can display your work and the work of 
your pupils? As a matter of course the work displayed should 
push your students forward — not the teacher. The public 
is specially interested in the boy or girl who has made the 
project that is exhibited. 

Then there are still other ways that might be tried to get 
favorable publicity for your work. Have you ever thought of 
producing a news sheet specially for your shop. This might 
consist of small bis of interesting news about what is being 
done, again giving students as much credit as you can. You 
can also put in some of your pet designs for some projects 
that can be constructed in the home shop, or some directions 
for finishing or refinishing new or old pieces of furniture. 

In it you can also give a list of seasonal jobs that should 
be taken care of around the home or garden in any particular 
month. Other items of interest, such as helpful tables useful 
to those who work with wood, metal, concrete and cement, 
plastics, etc., will help to make your little news sheet interest- 
ing, not only to the student who brings it home but also to 
the parenis and adults in the family. Short items about school, 
local, or national atheltic events, also can be incorporated. 

Class award programs, whether national, state-wide, or 
confined to the local community or even to the school shop, 
also arouse a lot of interest. The “Knot Hole Award” de- 
scribed on page 278 of the October, 1955, issue, presents an 
idea that can be worked out for any type of school shop. 


Of course, such news sheets mean extra work, but they pay 
off big dividends. The reproduction may be taken care of in 
the school print shop, or they may be run off on the school 
mimeograph or on a “Ditto” machine. Usually after one or 
two issues have been run off, there will be little trouble about 
getting some students to help with the work after school 
hours. 

Again, if such help is made use of, be sure to give the 
students credit. 


TEACHERS’ RESPONSIBILITIES 


At the beginning of a new school year, or shortly there- 
after, it is an excellent plan for the shop teacher carefully 
to consider and reconsider what his duties and responsibilities 
really are. Of course, he may write out a list of the things 
for which he is answerable, but in making out such a schedule, 
it is quite easy to overlook some of the less important items, 
which in the long run may be of extremely great consequence. 

To assist the thoughtful young instructor who takes his 
duty seriously, attention is called to a thoughtfully prepared 
“Analysis of Shop Teachers’ Responsibilities and Skills,” by 
Nelson A. Hauer, which appeared on pages | to 3, in the 
January, 1955, issue of this magazine. 

The writer of that article divided the teacher responsibil- 
ities into seven groups: managerial, supervision, preparation 
of instruction, instructional duties, extracurricular activities, 
public relations, and research. 

His analysis of each of these divisions is quite thorough 
and complete, and it will pay any shop instructor, be he 
young or old, to use this check list before the school year 
1955-56 has advanced much farther. 

On pages 5 and 6 of that same issue is another article that 
he may want to investigate, and probably reread. It is titled 
“Organization of Project Reference Materials,” by Denham 
R. Griffin. 

To build up and pinpoint a good list of woodworking or 
metalworking projects requires energy and time, but Griffin’s 
article explains how it may be done without too much 
trouble. Once having entered upon this project it will be of 
great benefit to teacher and student. 


STARTING A CRAFT CLUB 


Now that the teacher has become somewhat better ac- 
quainted with his students, he may feel inclined to inaugurate 
a craft club for his boys and/or girls. He will find that not 
all of those who attend his classes will be interested in club 
work, but a certain number of the students will gladly join, 
and the teacher may find out that the main benefits derived 
from this activity do not all go to his students. He will 
discover that those who join will usually react better in 
their regular classwork, and that their attitudes toward the 
teacher will improve considerably. 

The first thing to establish is the reason why the teacher 
should establish such a club. Probably he is interested in 
helping his boys avoid getting to be juvenile delinquents. 
This in itself is a most worth-while result of clubwork 
that is well conducted. Then there are some of the other 
objectives that are equally common to industrial-arts work. 
For instance, this club work will help its members to acquire 
a worth-while hobby. It will help them learn how to plan 
and design something that they want to make for themselves. 
Or it may develop an interest in nature study. At least, it 
will help the members of the club to keep their minds and 
bodies busy with wholesome thoughts and activities. 
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Man has changed earth, or clay, into 
utensils for his use for many centuries. 
Pottery making is an old industrial proc- 
ess, the products of which we use con- 
stantly in everyday life. Use of clays 
and familiarity with pottery processes, 
then, is an area of industrial arts which 
elementary school children should ex- 
plore to understand better our present 
technological culture. 

Clay work is not new to the elemen- 
tary school program, for good teachers 
have long provided experiences with 
clay. Usually these experiences have 
been practiced for artistic and craft 
purposes. That is, children have used 
clay for self-expression, for completion 
of artistic design, and for realization of 
beauty in three dimensions. When clay 
work is provided for industrial-arts pur- 
poses, however, children manipulate and 
experiment with this raw material to 
discover the processes mam has devised 
for creating essential products. As a 
part of a curriculum or social studies 
unit, such activities contribute to an 


understanding of the way of life of the 
people being studied. The elements of 
good design are not ignored, but the in- 
dustrial-arts activities carry the learn- 
ings beyond the creative and artistic 





Fig. 1. Model of early California 
hide-house made of adobe bricks 





Work 


to an understanding of the use of clay 
in everyday life. This emphasis is pro- 
duced by the teacher’s purposes and 
manner of presentation. 

The organization of the classroom is 
not as complex as one might expect for 
clay activities. It is best if a sink is 
available; if not, water can be brought 
in pails or No. 10 tin cans. Newspapers 
may be used to protect tables and chil- 
dren’s clothes. Each child working with 
clay should have a board about 34 by 
10 by 12 in., or a piece of linoleum tile 
to use for working the clay. If neither 
wood nor tile is available, heavy thick- 
nesses of newspaper can be used, and 
layers frequently torn off as they dis- 
integrate. Above all, children should 
understand where materials are stored, 
what routine is to be followed for the 
lesson, and what is expected of each 
child during cleanup. It is best to begin 
such activities with a few children, 
letting all have turns over a period of 
several days. 

Children who use clay in the class- 
room need to know many things about 
the pottery processes. Those who have 
never handled clay will want to ma- 
nipulate it, pound, push, and pull, just 
to get the feel of the medium. Children 
do this with any new material, just as a 
kindergartner will hammer many nails 
in a piece of wood, or paint a mass of 
color all over the paper just to experi 
ment. Age doesn’t seem to make much 
difference in this manipulative stage 
adults new to the handling of clay will 
experiment in the same way, perhaps 
for a shorter length of time. The wedg- 
ing of clay is easily learned and nat- 
urally follows from this manipulative 
period. 

Another aspect of clay manipulation 
is that children will need to know about 
the methods of modeling. The easiest 
perhaps is the thumb and finger method 
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of making a small animal or bowl. 
Young children form a ball of clay and 
with the thumb and fingers pull out the 
legs and head and ears of a figure, or 
depress the thumb to fashion a bowl 
or ash tray. Another method is coil 
building, or rolling a piece of clay into 
a coil of even thickness, then winding it 
tightly together to form the base of the 
pot. As the coils are wound about each 
other, the last is welded to the first by 
pushing and smoothing the clay and 
working it until the coils are one. The 
sides of the bowl are built by placing 
coil upon coil and welding each together. 
Children studying primitive cultures are 
particularly interested in this authentic 
method of clay modeling used by the 
American Indians, for apparently our 
Indians did not understand the principle 
of the wheel. Strip building and slab 
modeling are other methods of working 
clay by hand that children can learn, 

As soon as possible the teacher helps 
the child achieve an even thickness of 
the walls and the bottom of his piece: 
this is important for the successful 
firing of the model, And children will 
be as fascinated as the professional 
potter is with the careful finishing of 
the foot and the signing of the piece. 
Sometimes careful finishing, using scrap- 
ers or other simple wooden tools and a 
little bit of water or a sponge, is diffi- 
cult to achieve. Small primary-grade 
children will not usually have patience 
to do this, but upper-grade children 
will take great pride in finishing their 
work effectively, 





Fig. 2. 


Replica of Indian pueblo 
made of local clay 








294 





NOVEMBER, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





The use of plaster-of-Paris and the 
pouring of clay slip in molds is es- 
pecially fascinating to youngsters of the 
upper elementary grades. These chil- 
dren can also “throw” simple pieces on 
the potter's wheel. Experiments with 
colored slips and various methods of 
decoration can also be accomplished 
simply. 

To have the clay fired is one of the 
problems discouraging many teachers. 
However, this is an important part of 
the industrial operation and necessary 
to the children’s understanding as well 
as satisfaction in achieving a complete 
process. Usually teachers can find some- 
one to fire clay for the children in the 
school system or the community. 

Careful wedging is necessary pre- 
liminary to firing. If it is impossible to 
purchase wedged clay for very young 
children, the teacher had better do it 
herself. By the end of the first grade or 
in the second grade, however, children 
should be able to wedge clay adequately 
if carefully supervised. Children love to 
cut the ball of clay with a wire, inspect 
for air holes, and then slam the pieces 
together again. 

Primary-grade children can pour glaze 
if the teacher holds the piece. Inter- 
mediate-grade children can pour glazes 
themselves. Sometimes application of 
glaze by brush is successful, but care 
must be taken to apply enough glaze of 
fairly even thickness. 

Experiments with natural or local 
clays are exciting for children and help 
them understand, through concrete ex- 
perience, the complete pottery process. 
The use of natural clay is certainly less 
expensive than when commercial clays 
are purchased, and clay can almost al- 
ways be found someplace nearby. 

The children first must understand 
the characteristics of clay. This can be 
done by rubbing pieces of dry clay in 
the hands to distinguish the fine, dust- 
like particles. Then with a little mois- 
ture the particles can be brought 
together in a mass that is plastic, or put- 
tylike in substance. The moist clay can 
be pushed and worked without falling to 
pieces. Children will delight in search- 
ing for clay, and after a while teachers 
will find that clay of many colors and 
consistencies are collected. 

There are two ways the local clays 
may be prepared in the classroom. One 
may be termed the dry method, the 
other the wet method. With the dry 
method, the dry clay is pounded with 
mallets until the particles are very 
fine. Screening the pounded clay helps 
to remove rocks and other foreign mat- 
ter. Many teachers use ordinary fly 
screen, No. 40 mesh, for this, but some 
feel better results are accomplished 
when No. 80 or No. 100 mesh screens 
are used. The finer the screen, of course, 
the more pounding and the more sifting 





Fig. 3. 


1. Leaving the school to gather clay; 2. Exploring a creek bed; 

3. Testing the clay; 4. Digging the clay; 5. The trip back to school; 

6. Showing how it is done; 7. Preparing the clay; 8. Getting ready 
to mold the clay 


must be done. After the clay is screened, 
water may be added carefully until the 
mass is the proper consistency, that is, 
moist enough to hold together but not 
so moist that the material sticks to the 
worker's hands. It is usually wise to 
keep out a little dry clay powder to 
add if the clay becomes too wet. Then 
of course, it is ready for wedging. This 
whole process may be accomplished in 
about an hour. 

The wet method is a little more com- 


plicated and takes several days. How- 
ever, many teachers prefer the wet 
method because it eliminates much noise 
and dust. The clay is pounded some to 
reduce it to the point at which it may 
be most easily dissolved in water. The 
clay is added to about twice as much 
water, and mixed in a large container 
until all the clay is in solution. Ther 
the screening process begins. It neces- 
sitates much newspaper and many con- 
tainers. Large glass jars or No. 10 tin 
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cans are excellent to store the screened 
solution. Each day as the clay settles, 
the excess liquid is siphoned off. When 
most of the water is gone (in three or 
four days) the residue must then be 
dried further. Use of plaster-of-Paris 
bats will dry the clay to proper consist- 
ency in a matter of a few minutes, but 
if bats are not available, many news- 
papers in the hot sun will do the trick 
in an hour or so. When the clay reaches 
the proper consistency, wedging may 
then be accomplished. 

The children may wish to experiment 
by comparing wet and dry methods, 
fine and coarse screening. The Indians 
used to add cattails to their clay, and 
if children did this they would find in- 
teresting texture after firing. In the use 
of local clays, care must be taken that it 
is properly wedged, and the drying 
process must be carefully supervised, 
for local clays tend to crack if dried 
too fast. 

Industrial-arts activities such as 
these vitalize learning through manipu- 
lative activities which stem from con- 
crete experience. The teacher must be 
sure that industrial-arts activities go 
beyond the physical activity to an in- 
tellectual learning when it contributes to 
the child’s general education and under- 
standing of his culture and the cultures 
of other people. The teacher in today’s 
elementary school is facing a new role 


as a result of the dynamics of our chang- 
ing culture. No longer must he or she 
merely “hear” lessons in reading, writ- 
ing, and arithmetic. No longer can the 
teacher be concerned with the subject 
and not the children. No longer can the 
life and the community in which the 
school is set be ignored. The teacher of 
today is challenged to help children 
make adjustments and develop under- 
standings and appreciations which will 
help them live effectively in a rapidly 
changing scientific-technological culture 
and with a democratic society. The de- 
velopment of skills and the understand- 
ing of clay processes as part of an 
industrial-arts program which is closely 
correlated with the social studies will 
contribute to these over-all purposes. 


Sources of Material 


Commercial clay: many nationally 
known pottery supply houses such as 
Pemco, Amaco, etc., can furnish this 
clay. Ask your art or industrial-arts 
teacher. 

Local clays: Science men from your 
nearby college or university can be of 
help locating clay beds. County agri- 
culture offices also can give such in- 
formation. Children will find clay by 
just looking and experimenting. 

Screens: No. 80 or No. 100 mesh screen 
is expensive and fairly hard to find. 
Try a large hardware supply house. 


Students Get a Taste of Administrative Work 


A Democratic Pupil 
Personne! Plan 


JOSEPH DUFFY 
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New York City School System 
New York City 


Much has been written regarding the 
pupil personnel systems employed in 
many shop laboratories. However, their 
potential has very seldom, if at any 
time, been elaborated upon. 

Industrial arts has as two of its 
objectives: to develop social under- 
standing and to practice citizenship re- 
sponsibilities through industrial-arts ex- 


periences; to provide pupils with a basic 
knowledge of materials, tools, and proc- 
esses of industry. 

The informal situation that exists in 
the industrial-arts laboratory must be 
organized, administered, controlled, and 
directed in order to provide for the gen- 
eral growth, welfare, and mental health 
of its students. In this situation the 


The local agriculture office might lend 
you a graduated set. 

Plaster of Paris: This can be obtained 
from an art supply house. Ask for 
casting plaster. A fine casting plaster 
can be bought from building supply 
houses. 
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teacher is more than just a resource 
person. 

Our goal is to help students prepare 
to take their place in a democratic so- 
ciety. Our obligation is to provide a 
means where the students can learn so- 
cial understanding and citizenship re- 
sponsibilities in a democratic situation. 
The teacher’s responsibility is to imbue 
the idea of democracy in all the teach- 
ing methods, materials, and demeanor 
he employs in the shop. He must allow 
the students to control themselves, to 
make decisions regarding organization 
and administration, and to shoulder the 
responsibility that is theirs. The pre- 
ceptor must believe that democracy 
works. He should try to impress his 
students with the idea that he should 
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be respected not because he is a teacher 
with a marking book in his hand, but 
because he, like each one of them, is an 
individual with feelings and emotions 
but who has lived a little longer, ex- 
perienced a little more, and is trained 
professionally to help them help them- 
selves. The teacher must exemplify to 
the highest degree the philosophy that 
he hopes to teach. 

Instructors sometimes believe that it 
is dangerous to be too democratic he- 
cause students will get out of control 
and chaos will result. This line of rea- 
soning stems from a misconception of 
the individual responsibilities entailed 
in a democracy. 

Democratic organization is a social 
institution based on faith. Faith in the 
individual that he as a free thinking, 
intelligent, capable being, has a con- 
tribution to make, and this, no matter 
how large or small, is for the good of 
society. America has achieved its great- 
ness because men like Lincoln, Jefferson, 
and Washington, believed in the indi- 
vidual. Democracy did not just happen 
but evolved as a result of a great deal 
of fight, faith, determination, and 
thoughtful planning. 

To conform with what has been said, 
the pupil personnel system must be at- 
tained democratically. It must provide 
for advancement on merit and allow the 
candidates to be elected to office by 
majority vote. The industrial atmos- 
phere created in the shop laboratory 
can be further enhanced by having the 
appellation of responsibilities coincide 
with its prototype found in industry. 

To establish your particular pupil 
personnel system, the students must 
realize the need. Mention can be made 
that all work groups, industries, and so- 
cieties have developed some type of 
management program. Efficiency in time 
saved in allotting materials, cleaning up, 
and satisfying the demands of the indi- 
vidual should be mentioned. The 
teacher must allow the students to sug- 
gest various kinds of government that 


they could employ in their situation. In 
the author’s situation the students pro- 
posed democratic, anarcnic, and dicta- 
torial governments. Their advantages, 
disadvantages, bilities, lack of 
responsibilities, freedom and lack of 
freedom were discussed by the students. 
They decided that a democratic govern- 
ment was more propitious because of 
the greatness achieved by our country 
with this form of government. Most 
groups, no matter how cantankerous, 
will see the attributes and favor the 
democratic form of government. If, 
however, they choose otherwise, be con- 
tent. Their choice by muali- 
cious or sincere intent was arrived at 
democratically. In a matter of time, 
the object lesson taught will make ev- 
ident the advantages of the democratic 
form of government. If the choice of a 
democratic form of organization is 
made, discussion then can be prompted 
to establish how industry is organized. 
The students are invited to read, visit, 
question resource material and people 
to seek the solution. In my situation the 
findings were reported to the class, dis- 
cussed and democratically the class 
chose a composite of many industrial 
systems as the one their program was to 
parallel. Our choice did not vary much 
from the systems proposed by many 
educators. 


Superintendent 
Safety 
Assistant Superintendent Engineer 
No.1 No.2 No.3 No.4 (Mainte- 


Foreman Foreman Foreman Foreman nance) 
Workers Workers Workers Workers 


I 

2. 2. 2. 2 
3 3. 3. 3. 
4 4. 4. 4. 


The superintendent had complete 
control of the shop. Its supervision was 
his responsibility. The assistant super- 
intendent had all the administrative 
work in his jurisdiction. He kept a log 


of the day’s activities, a running in- 
ventory, and when able assisted the 
superintendent. The safety engineer had 
the safety of all that used the shop in 
his jurisdiction. He made sure that all 
the rules and regulations were observed 
and that all safety measures were ad- 
hered to. The foreman was the im- 
mediate supervisor of a particular work 
group. It was his responsibility to see 
to it that his staff worked together 
efficiently and productively. When a 
particular assignment was given to him, 
he had to make sure that it was ful- 
filled. . 

Provision must be made to allow 
periodic changes in personnel in order 
to allow all capable students the oppor- 
tunity to run for office. At a predeter- 
mined time, arrived at by the class, 
elections should take place replacing 
the old with the newly elected candi- 
dates. The attributes of the outgoing 
administration should be stressed with 
objective criticisms originating from the 
rest of the group. In my situation, the 
elections were to take place every 
month. The entire class had the priv- 
ilege of voting. The candidates were 
proposed by the voters at first, but 
thereafter they originated from the pre- 
vious officers. The old superintendent 
ran the elections. The safety engineer 
and the assistant superintendent were 
the only candidates for superintendency. 
The foremen were the candidates for 
safety engineer and assistant superin- 
tendent. The workers in each group 
elected a foreman to take charge of 
that group. Those that were not elected 
to a higher post dropped down to fill 
in the vacancies caused by those that 
were newly elected to office. 

The pupil personnel system, if arrived 
at in this fashion, is more than just a 
clean-up gimmick, or recording device. 
It is an instrument, a learning situation 
satisfying, to a degree, the objectives 
mentioned. The system can be the start 
of an enjoyable and enriching experi- 
ence for both the teacher and the pupil. 








Problems and Projects 








DESIGN FOR THE 
INDUSTRIAL ARTS TEACHER 
ALEXANDER F. BICK 
Milwaukee, Wis. 


With Christmas coming, the shop teacher 
can produce much high quality small work 
in fine woods together with liquid synthe- 


tic resins by merely laying the wood pieces 
with their inserts in order on sheet glass 
and covering joints as well as wood and 
certain areas within the framework with 
liquid resins. Numbers 15 and 16 in Figure 
9 are made in this manner. Otherwise the 
teacher can cut out openings as in Figure 
1, in a thin rare wood, add design com- 
ponents, pour in his plastic in color or in 
white, and later trim the casting to an 


outer line as in Nos. 2, 9, 10, 24, 25, and 
26 in Figure 9. Again, he can cut an open- 
ing, cast, and later trim away part of the 
enclosing wood as in Nos. 17 and 18 in 
Figure 9; or he can trim away all! of the 
framework after solidification of the resin, 
which is then shaped on a sanding whee! 
and by file, hand sanding, and hand or 
machine buffing. The latter process is used 
on Nos. 4, 8, 12, and 20 in Figure 9. He 
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Fig. 9. 


can build a finished frame of fine woods as 
in Nos. 3, 19, 21, and 22, set into it the 
required design components, and fill the 
inner area with liquid resin, white or col- 
ored; or he can cut and finish a 
cover it with resin, and set into its center 
space beads of colored castolite resin on a 
silver wire as shown in No. 13. No. 1 is a 
frame filled with transparent 
No. 11 is a vermillion-wood 


frame 


metal wire 
and blue resin 
piece carved into a simple twist on a sand- 
ing wheel and coated with two applications 
of liquid resin; and No. 14 is a flat de- 
sign made up of contrasting veneer pieces 
The bead at the top is cast and cut out of 
transparent blue Castolite- resin 
Variations of item 20 in Figure 9, a 
transparent blue free-formed pendant, are 
shown in Figure 7, all of which can be used 
for earrings. If more of a single pattern 
were to be made, an easier way to dupli- 
cate it would be to cast a viny! mold, using 
and taking a finshed earring 
as the model. Many identical castings can 
then be made of the item. Th’s shou!d ‘n 
terest such groups as Junior Achievement 


Castomold 








Using liquid synthetic resins to make ornaments. 


~ Photograph by Milwavkee Commercial Photographers 


industrial arts clubs, and handicapped 
groups that do craftwork on a profit basis 

Adaptations of other items in the same 
group of pictures are shown in Figure 8 
earring and cuff link made with 
and without wood frames and components 
similar to those used in the pendants. Most 
of these employ wood veneer embedments 


castings 


some use wire, one is clear but of irregular 
contour, and one has a pear! embedment 
The creative possibilities in this small 
decorative work are without end. Students 
will think of hundreds of appropriate de 
signs, each one different, if given a vivid 
introduction based on the content of this 
article. There are as many approaches 
smilar to the one given in detail further 
re designs Nos 
6 and 23 in Figure 9 represent what might 
be termed cold enameling, comparing it 
with the high temperature copper enamel 
here the enclosures 


on as there For example 


ing within c!o'sons 
are glued up of narrow wood veneer strips 
inside a frame of the same material, and 
the resulting spaces are filled with beauti 
harmon‘es 


ful color n pigmented liquid 


resin, Every conceivable color shade and 
tint may be mixed of the resin colors. On 
the other hand, Nos. 5 and 7 are color 
harmonies created from rare wood veneer 
combinations Interesting combinations 
such as this may also be created from the 
cabinet woods in any school shop 

Above the numbered items in Figure 9 
are other types of castings more easily 
turned out than those shown below, and 
it might be well to start with trial casting 
of this sort. One such made in 
ceramic molds in which pendant and ear- 
ring castings are produced in one pouring 
One casting with short copper wire snippet 
embedments is shown. The second type 
cast into the pressed metal molds shown 
it the right, are for earring, cuff link, but- 
ton, and pendant castings in which trans- 
parent colorful 
such as turquoise and malechite, clover, and 
These make attrac- 
ordered 


type is 


color, pearl essence ores 
fish-flies are embedded 
Findings that 
plastic, are 
castings. One large button is shown 
has mother-of-pearl chip embedments 


may be 
cemented to the 


This 


tive giits 
with the 
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Steps in designing and assembling 


The large piece in the illustration is in- 
cluded with the pendant pieces to show 
how the principle of small jewelry design 
is applied to large work. The piece is an 
insert for a honeycomb-Fiberglas-resin 
coffee table top. The small squares are in 
gold, silver, and medium sage green on a 
background of dark sage green. Similar 
castings could be used for box covers, 
reading lainp bases, tiles, etc. 

The clear transparencies shown, whether 
clear, colored, or filled with embedments, 
Nos. 3, 4, 8, 10, 12, 13, 14, 18, 19, 20, 
21, 22, 24, 26, Figure 9, are made of Casto- 
lite, while all other castings are in Casto- 
glas liquid laminating plastic. Those in the 
area above are of Castolite. All findings and 
molds are from the same source. 

Referring again to the lower group 
where design is a prime requisite, be assured 
that each design is a “final development” 
in & succession of many trial sketches: in 
fact, the group shown took pages of draw- 
ing. This is fun enough for the man who 
finds pleasure in creative “figuring-it-out.” 
It is not work for him; he knows the ap- 
proach, and he has a fund of experience. 
The latter came because of interest. 

It is assumed that many teachers nurse 
both an interest and a desire to know how 
to design. It is hoped that these teachers 
will use the formula given. This issue par- 
ticularly offers opportunity on a greatly 
simplified level. Enlarge and copy the il- 
lustrated pieces if you will, but if you are 
determined to acquire the ability of inde- 
pendent designing, do not copy. It is in 
fact servile to copy, and it strangles the 
infant attempt in man to express the lim/t- 
less resource within his consciousness. 

The first step in design is to take a 
pencil in hand, and being thus ready and 
quiet in mind, ideas begin to flow. Start 


making forms, shapes, or combinations of 
lines, and watch for ideas suggested in the 
forms. Play with these ideas on paper. 
Obviously, ideas do not flow until the pen- 
cil plays and records them step by step. 

Design should never be thought of as a 
gift. It is a system, plus work, or rather 
play. This builds experience. 

Each design starts in an inspiration. If 


the teacher seems to find no inspiration 
in his thought, the casual percil forms 
should suggest vaguely familiar shapes 
which can be further developed into de- 
signs, especially when the latter is limited 
to a few materials, certain proportions, and 
a single use, such as “pendants.” A useful 
alternative is to page through a magazine 
with the mind open to interesting shapes. 
Take one such shape; make a trial sketch, 
modifying the shape to fit the function. 
This first sketch will probably suggest a 
possible variation, so a second sketch re- 
cords the change. This in turn suggests 
still another correction, and so on, to iis 
final acceptable form. 

The secret of the system is to play with 
the idea on paper until many thoughts and 
variations have been tried out and 
sketched. Of course, a good designer has 
at his call years of previous experience, 
and observation, and habitual month-by- 
month leafing through professional maga- 
zines such as “Interiors,” “Architectural 
Forum,” “Craft Horizons,” “Design Quar- 
terly,” and the Herman Miller Company’s 
catalogue, all of which tend to put the 
professional touch to the product. But this 
touch is just work. 

The teacher who follows the above direc- 
tion may object to so much sketching. He 
may not have done enough sketching to 
have advanced out of the stage of pain- 
fully slow pencil work where the results are 
tight and rigid. He must still learn the 
trick, perhaps unbelievable to the beginner’s 
quick, light work in an over-all or general 
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FIG.7 











FIG. 6 





Designs for earrings, pendants, and buttons 
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way, rather than in detail. When he learns 
this, his pencil more nearly follows 
thought: otherwise, retarded thoug!i:, inter- 
fered with by the mechanics of recording, 
confuses the flow of ideas. There is time 
enough for detail when the general form 
is developed. 

No attempt should be made to stimulate 
natural form or familiar symbols. Such 
work falls into the realm of photography. 
Design is the arrangement of pattern, and 
it is well to heed the recommendation that 
all effort remain on an abstract level, 
as shown. 

The material of great interest in these 
creations is the liquid plastic. It is a prod- 
uct of a new age, therefore, the design 
style must be as new as the material, i.e., 
design should be confined to the contem- 
porary style, whose principle is simplicity 
and newness of expression. 


The Teacher Presentation 

A suggested class participation program 
follows: 

1. Give a well-planned teacher presenta- 
tion, using a few exhibits or sketches. 
Demonstrate the method of preparing and 
setting up wood. Coach a student to dem- 
onstrate the pouring and cure of the liquid 
plastic. He should follow the directions 
given for using the plastic to be employed. 

2. Conduct an intensive class design 
period. Require quiet to insure uninter- 
rupted thought. Have students make a page 
full of trial sketches as explained in the 
foregoing. Limit the item to be designed to 
a single function, such as a pendant, and 
limit the materials to just a few at first; 
for instance, a wood frame with wood ve- 
neer inserts. This procedure is preferred at 
the beginning so that thought may have 
definite media to arrange, without danger 
of floundering among many undefined ideas. 

3. Allow the student time to play with 
his ideas. His effort should be directed to- 
ward arriving at a suitable arrangement by 
making many quick tryout sketches, as al- 
ready explained. At the end, the best is 
developed into a useful design 

What does the teacher do in the mean- 
time? He passes from one to the other, 
finds the forms most expressive of the age, 
points out ways to simplify the composi- 
tion, or otherwise improve its force and 
its clarity as the expression of an idea 
This is teaching of the highest order, and 
he may find it helpful to fortify himself 
before the session by leafing through the 
professional sources previously mentioned. 
This will put him into the proper atmos- 
phere of contemporary design, and guide 
his judgments during this critical period. 

The following is a detailed procedure, 
illustrating the making of item 2, Figure 9, 
which presents a typical item 

1. Select a piece of fine wood about “es 
in. thick. In this case teakwood was on 
hand. Use either of two processes at this 
point. Cut out an area approximately 7% 
by 144 in. in the center of a piece about 











1% by 2% in., or cut a %-in. strip and 
divide this into two lengths 1% and two or 
134. File and sand the inside wall in either 
case. See Figure 1. 

2. Mix a small amount of Castoglas 
liquid resin and add to it enough hardener 
in the proportion of 10 drops to a table- 
spoonful of resin. Spread this evenly on 
a sheet of glass to a thickness of “a in.. 
and set the wood into the wet plastic. if 
the four-piece process is used, set them into 
the plastic so that the spacing between the 
pieces approximate that given for the one- 
piece method, Figure 1. Before the*plastic 
sets, carefully place all design inserts. In 
item 2, Figure 9, these are veneers cut to 
the shape of the pattern, one piece being 
prima vera and the other, walnut. See 
Figures 2 and 3. 

3. The plastic will set within thirty min- 
utes, after which all components are held 
firmly in place and the frame becomes a 
sealed receptacle. Next pour a final layer of 
the resin mixture over all parts, filling the 
center only high enough to cover the in- 
serts. 

4. When the plastic is hard, remove the 
casting from the glass with a sharp chisel. 


PLASTICS — THREE- 
DIMENSIONAL FORMING 
ROBERT SWANSON 
Assistant Professor of Industrial 


Education 
Stout State College 
Menomonie, Wis. 


Industrial arts has often been criticized 
for its failure to keep pace with industry. 
In some cases the objectives for our field 
do not call for a close parallel with in- 
dustry in all respects. Craftwork has an 
important place as well. But in many other 
instances our objectives demand a rather 
accurate interpretation of industry, Much 
of the work being done in schools in one 
of our newest fields, plastics, is strictly 
of the craftwork type. Projects made by 
students often do not look much like 
those of industry nor are they made by 
methods very closely resembling those of 
industry, Until five years ago there was 
good reason for this. Prior to 1950 a good 





Fig. 1. 


Trim the edges down to the wood with a 
backsaw, the work being held flat against 
a block on a bench. Then grind the wood 
down to proper width as shown, using a 
sanding wheel. File and sand the edges, 
giving them free curvatures, and recoat 
them with plastic. Wood always takes at 
least two coatings with sanding between 
If the last coat is not smooth it should be 
filed, water-sanded with 400 grit paper, and 
buffed or waxed. See Figures 4, 5, and 6 

This completes a challenging experiment 
in which students will enter with enthusi- 
asm, especially when they see what colorful 
gifts can be created so simply 





Two-dimensional forming 


many of the products of industry in the 
plastics field were made by various types 
of molding, injection, compression, or 
transfer. In these processes the plastics 
are melted and molded into various shapes 
under heat and pressure. Expensive dies 
are used and small runs of a few items 
are not practical. It is doubtful that school 
shops can afford much direct experience 
with this type of processing. 

Recent developments in the plastics in- 
dustry have great significance for indus- 
trial arts. It is no longer necessary to 
stick to craftwork in plastics. In the past 
five years great strides have been made in 
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the development of forming of sheet plastics to supplement 


molding 


Forming may be defined as changing the shape of a ma- 
terial without cutting or melting it. Materials may be formed 
either hot or cold, Sheet metal is often formed cold. Raising 


Stretch forming 


MECHANICAL STRETCH FORMING 


HOLD PLASTIC 
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and spinning are examples. Wood is sometimes formed cold, 
as in laminating. Cold forming is often limited to rather shal- 
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low shapes. Industrially, many materials 
are hot-formed using great heat and pres- 
sure. Hot-forming of some materials is 
limited in the school shop because of the 
specialized equipment needed. Forging of 
metal is one example of hot-forming done 
in schools, Plastics lend themselves e¢s- 
pecially well to hot-forming. A number of 
plastics, among them styrene, vinyl, cellu- 
lose, and acrylic, soften for forming be- 
tween 250 and 350° F., temperatures read- 
ily obtained in the oven of an ordinary 
cooking stove 

Forming of sheet plastics may be classi- 
fied as two-dimensional and three-dimen 


sional. Two-dimensional forming does not 
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VACUUM FORMING 
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Fig. 4 


involve a change in the thickness of the 
material. Typical shapes obtained by this 
process are bends, twists, or simple curves 
Figure 1 shows some typical shapes ob- 
tained in this manner. Industry makes little 
use of this type of forming, but even 
a brief look at most school shop plastics 
projects reveals this as practically the 
only type employed 

Three-dimensional forming is sometimes 
called stretch forming because the material 
is actually stretched into compound shapes. 
The material is thinned in the process 
A wide variety of shapes can be produced 
by this process with no seams or joints. 
See Figure 2. There are several different 












VACUUM CHAMBER 


VENT TO VACUUM 


applications of three-dimensional forming 
which can be adapted for use in the school 
shop. Two of the basic types are mechan- 
ical stretch forming and pressure differen- 
tial forming. ' 

In the process of mechanical stretch 
forming the heated sheet of plastic is 
clamped in a yoke which grips it outside 
the final trim line. It is then held in place 
while a plug is forced against the material 
by mechanical means, screw clamps, jacks 
or hydraulic devices. The plug, yoke, and 
plastic are held in place until the plastic 
cools and holds its shape. Figure 3 shows 
the components of the process. This 
method of forming is well suited to the 
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school shop. The plugs and yokes may 
be made of wood. The plastics used may 
be worked with the common woodworking 
and metalworking tools readily available in 
most shops. A small press, recently de- 
veloped by a manufacturer of school shop 
equipment, greatly facilitates the forming 
operation although it can be done with 
clamps. 

Following is a. general outline of the 
procedure for mechanical stretch forming: 

1. Make the plug. With most shapes to 
be formed the convex form is used; this 
is called a plug. Since the forms are not 
subjected to great heat or pressure, wood 
is a satisfactory material to use. A close- 
grained hardwood such as maple is very 
good, although softer woods may be used 
in many cases. Make the plug the size and 
shape of the inside of the object to be 
formed. Sand it very smooth since the 
plastic is soft when hot and will take up 
markoff. Use no finish since the heat may 
cause it to become sticky. 

2. Make the yokes. A pair of yokes 
holds the plastic while it is being stretched. 
One-half inch plywood has been found to 
be a satisfactory material. Make both yokes 
the same outside dimensions. Cut out the 
bottom yoke so that the base of the plug 
fits inside it with about Mu-in. clearance 
all around. This insures that the plug will 
be properly positioned as it is forced 
against the plastic. Cut out the top yoke 
as much larger all around as the thickness 
of the plastic to be used. Round all arrises 
to about %-in. radius and carefully smooth 
the cutout portions to avoid scratching as 
the material stretches. 

3. Cut out the plastic. Cut the material 
approximately 2 inches wider and 2 inches 
longer than the size of the base of the plug. 
Leave the masking paper on the plastic. 

4. Drill holes in the plastic and yokes 
to fasten them together. Fasten the plastic 
between the top and bottom yokes with 
machine screws. 

5. Clean the plastic. Remove all dust 
and lint from the surface of the plastic 
If masking paper is on the stock remove it. 

6. Set up the forming equipment 
Locate the plug in the proper position and 
make sure that everything is ready for 
forming 

7. Heat the plastic and yokes. Heat the 
plastic to the proper temperature. See the 
instructions of the individual manufacturer 

8. Remove the yokes and plastic from 
the oven and place them immediately in 
the troter position on the plug 

9. Stretch form to the required depth 
Force the plug through the openings ‘n 
the vokes. If the stock cools before form- 
ing properly, return it to the heating device 
and reheat 

10. Allow to cool 

11. Remove plug. 

12. Remove jormed piece from yokes 

13. Trim the plastic 

14. Smooth and polish edges only 


Pressure differential forming has two 


basic variations, blow forming and vacuum 
forming. In these processes the heated 
sheet plastic is clamped over a pressure 
head or a vacuum pot and blown or drawn 
to shape. It may be formed against a 
mold or simply free formed. See Figure 4. 
Free formed shapes always approximate a 
hemispherical shape but those formed 
against a mold will assume almost any 
shape. Both of these types of forming can 
be easily adapted to the school shop. The 
forms are made of wood, metal, plaster, or 
plastics; low pressures are required, usually 
less than 20 p.s.i. Blow forming may be 
more convenient in the school because 
pressure can be supplied by a hand pump 
or compressed air while a vacuum pump 
frequently is not available. A small ma- 
chine that can be used for either blow 
or vacuum forming being placed on the 
market this fall will facilitate operations. 
Individual pressure heads can be made in 
the shop using an ordinary tire valve. Fol- 
lowing is the general procedure for blow 
forming. Slight variations may be needed 
for vacuum forming or free forming. 

1. Make the mold. Wood, plaster, or 
plastic may be used. Make the inside of 
the mold the size and shape desired on 
the outside of the finished piece. Drill 
vent holes in the top of the mold to allow 
the escape of air as the piece is being 
formed 

2. Cut out the plastic 
about | in. larger all 
opening in the fold. 

3. Set up the forming equipment. Ad- 
just the gasket, sheet plastic, and mold 
and apply some air pressure to see that 
a seal is obtained, 

4. Heat the plastic. The stock should 
be soft and pliable. Follow the manu- 
facturer’s directions on temperature 


Make the stock 
around than the 


4 
L 


Fig. 1. 


5. Remove stock from the source of 
heat and assemble the forming equipment. 
Draw the mold tightly against the plastic 
and gasket and secure a pressure seal. 

6. Form with air pressure. Experience 
will indicate the needed pressure for dif- 
ferent materials and sizes. Ordinariiy pres- 
sure will not exceed 25 p.s.i, 

7. Hold the pressure and allow to cool. 

8. Release pressure and remove formed 
piece. Inspect the project and reheat and 
reform if not correct, 

9. Trim the formed piece. 

10. Smooth and polish edges. 


DESIGN IN PLASTICS — 
A DESK LAMP 


ROBERT SWANSON 


Assistant Professor of Industrial 
Education 

Stout State College 

Menomonie, Wis. 


Industrial-arts teachers have shown a 
good deal of interest in design in recent 
years. Not many issues of our professional 
journals go by without some articles deal- 
ing with the subject. A number of recent 
books have treated the topic. But many 
teachers still feel inadequate in the field 
of design. We are often frank in admitting 
our shortcomings. Many teachers say, “I 
just don't have an artistic ability,” but 
often follow with the criticism of artists 
by saying, “but those who can draw good 
looking articles can't figure out to make 
what they have designed.” We tend to 
view design as drawing pictures and as 
almost opposed to the masculine activity 
of building projects. Clearly, design of a 
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Appearance of lamp shade if made of wood 
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Fig. 2. 


type needed in industrial arts involves 
both activities. This article is not meant 
to cover the field of design generally, nor 
is it meant to dwell further on our short- 
comings. It will deal with one aspect of 
design in which industrial-arts teachers can 
be especially competent if we make full 
use of our knowledge and skill 

Let us begin by admitting that at pres- 
ent industrial-arts teachers are probably 
better educated as technicians than as de 
signers or artists. This is not to imply that 
technicians and designers are at opposite 
poles. Technical know-how is important in 
design. There is one important phase of 
design where the industrial-arts teacher 
with his high degree of technical training 
is particularly well prepared to excell 
Principles of design stress the proper use 
of materials. The full use of a material 
should exploit its unique properties. Who 
is in a better position to dictate the wise 
and full usage of materials than the tech- 
nician? Materials wisely used often go far 
to enhance the aesthetic appeal of the 
product as well 

Let us see how this may apply in the 
field of plastics. One of the most commonly 
used plastics in the school shop is acrylic 
sheet — Plexiglas or Lucite. Other thermo- 
plastic materials will be used more in the 
future, materials such as polystyrene, 
vinyl, and the cellulose plastics. These 
materials have many properties that are 
similar to those of wood and metal, but 
they have some that make them usable 
in places where wood and metal cannot 
be utilized 

Thermoplasticity is the outstanding prop- 
erty of these materials, and it is unique 
to them. They soften without melting 





A shade of unpleasing design 
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when heated; they can be formed; they 
will retain a formed shape when cooled. 
Let us illustrate how this property can 
be exploited in the design of a shade for 


a desk lamp. If the shade were to be 
made by methods most commonly used 
with wood, it would look about like Fig- 
ure 1. It might serve the purpose fairly 
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Fig. 5. Ferming the plastic in the press 


well, but it would not be particularly 
attractive nor would it exploit the property 
of thermoplasticity. In addition, it would 
bring out one of the poor features of the 
materials, the difficulty of making good butt 
joints. In short, the form is not suited to 
the material and the material is not suited 
to the form. 

We could make partial use of the 
formability of the plastics and eliminate 
some of the joint problems by making 
the shade in a manner similar to that 
used with metal where deep-drawing equip- 
ment is not readily available. Figure 2 
shows a lamp made in the author's class 
in which the center section of the shade 
is a flat sheet draped over a half-round 
form with flat ends cemented in place 
It still possesses a somewhat boxy shape 
and the problem of producing good cement 
joints has not been completely eliminated 

Figure 3 shows a lamp shade redesigned 
to take full advantage of the formability 
of thermoplastic sheet. The shade is a 
one-piece shape with no seams or joints 
It has been stretch-formed with a wood 
plug and yoke 

This is an illustration of improving a 
design purely on technical grounds by 
exploiting the peculiar properties of the 
material used. It can certainly not be 
claimed that this is the whole answer to 
design in industrial arts, but it seems that 
this is a place where the technician can 
start and feel confident of his ability 

Following is an outline of the procedure 
for making a desk lamp with a stretch- 
formed shade 
The shade: 

1. Make the plug. Use a close grained 
wood and shape it to the size of the in- 
side of the shade. Sand it smooth and 
soften all arrises. See Figure 3 


2. Make the yokes to hold the plastic, 
as shown in Figure 4. 

3. Cut the sheet plastic. Use either 
acrylic or polystyrene sheet 

4. Drill holes in the plastic to mount 
it between the bottom and top yokes. 

5. Clean the plastic. If it has a mask- 
ing paper, remove that before heating 

6. Fasten the plastic in the yokes 
7. Heat the plastic assembled in the 
yokes. Acrylic plastic should be left in 
the oven for 12 minutes at 350 deg. F. 
Polystyrene should be heated to about 
300 deg. F. and for about five minutes 

8. Remove the plastic from the oven 
and form. See Figure 5. This can be done 
with hand clamps as well 

9. Allow to cool and remove the plug 

10. Remove stock from yokes 

11. Trim flange from edge of shade. Use 
a band saw or a coping saw 

12. File and sand the edges 

13. Scrape the edges with a hand scraper 

14. Polish the edges. 

15. Locate and drill holes for switch and 
upright. Support work carefully when drill- 
ing and use pilot holes 

16. Spray the inside of the shade with 
aluminum enamel. This serves as a reflec- 
tor for light and heat. 

The base (Figure 6 on page 304) 

1. Cut %-in, brass tubing 

2. Deburr ends. 

3. Bend tubing according to the draw- 
ing using a l-inch radius on all bends 
Start with the top bend. The author used 
a tube bender for this operation 

4. Thread the top end of the tubing 
for attaching the shade 

5. Drill hole for cord exit 

6. Polish with steel wool 

7. Lacquer with clear metal lacquer 





Fig. 7. The finished desk lamp 


The socket mounting bracket: 

1. Cut stock for bracket. 

2. File ends round. 

3. Lay out and drill holes. 

4. Bend to angle shown. 

The electrical work and assembly: 

1. Assemble socket cap to bracket with 
nipple and hexagonal nut. 

2. Fasten switch to shade. 

3. Assemble base to shade with socket 
mounting bracket in place. Use a rubber 
grommet between the shade and the tubing. 

4. Fish the wire through the tubing, 
the hole in the socket mounting bracket, 
and the socket cap. 

5. Connect the switch, Cut one wire of 
the pair and place the switch in series 
with the lamp. 

6. Connect the socket and assemble the 
socket cap and socket base. 

7. Attach extension cord plug. 

8. Screw a 40 watt show case bulb in 
place with the coated part toward the 
shade to get maximum reflection of light 
and heat 


(See Figure 6 on next page) 


GENERAL AUTO SHOP FOR 
THE HIGH SCHOOL 

A. C. VASIS, JR. 

Auto Shop Instructor 

Senn High School 

Chicago, Ill. 


Auto shops are a great asset to the high 
school curriculum and enrich it, Because 
of the great cost of establishing such a 
shop, few of them are in existence in the 
high schools at present. In this article it 
will be shown how an auto shop may be 
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Fig. 6. 


established at a minimum cost, in order 
to permit high schools with limited funds 
to include them in their curriculum, The 
need for an auto shop in the high school 
will also be discussed 

The teacher may capitalize upon the 
needs and the interests of his students be- 
cause they are closely related to the ob- 
jectives of auto mechanics. A group of 
advanced students were asked why they 
took auto shop and what benefits were 
derived from it. The answers given were 
To learn things about the automobile that 
will be a help in later life; to save money 
by maintaining their own car; to secure 
experience needed to enter the automotive 
trade; and to allow them to learn during 
the day while working in garages after 
school. It can then be said that the stu- 
dents are interested in learning auto me- 
chanics ior reasons which are closely re- 


lated to the objectives of auto mechanics. 

In some large high schools and voca- 
tional schools, the automotive department 
consists of several shops, namely, theory, 
motor. chassis. and outside shops. In a 
small high school, these four shops may 
be condensed into one shop and several 
semesters may be offered in order that the 
work is covered. This would be called a 
general auto shop. 


Organization 


The organization of a general auto shop 
program depends primarily upon specific 
factors which must be recognized and 
evaluated in terms of objectives. The 
teacher is immediately faced with comnlex 
problems. Some of these are: What subject 
matter shall I teach? What job sheets shall 
I require my students to complete? What 


The base of the desk lamp by Robert Swanson. See previous page 


lessons shall I teach? The foundation for 
curriculum planning are the objectives the 
instructor desires his students to attain. 
The instructor must set up his own ob- 
jectives for his specific course and plan 
his curriculum so that they may be at- 
tained. This provides a means by which 
subject matter may be selected to meet the 
needs of the individual student 

Prominent leaders in industrial educa- 
tion have accepted trade and job analysis 
as a method best suited for selection of 
content for vocational courses. Through 
the pioneering of Allen, Selvidge, and 
Fryklund, trade and job analysis has 
reached its present state of understanding. 
Fryklund in his book Trade and Job Anal- 
ysis, says: that trade and job analysis is 
a technique by means of which the essen- 
tial elements of an occupation are identi- 
fied and listed for instructional purposes 
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Layout of the general auto shop for the high school 


In order to facilitate the successful 
school term, the instructor must decide 
what operation and information topics he 
wishes to teach within that term. A clear 
understanding of the trade and job analysis 
technique is necessary 


Job Sheets 


A job sheet should contain references 
information, tools required, supplies 
needed, procedure, and questions. In a 
beginning course there should be about 25 
job sheets required for the semester. Along 
with lectures and demonstrations these job 
sheets will give the student a basic under- 
standing of the automobile. On most job 
sheets practical work on shop engines and 
chassis should be required. In an advanced 
class jobs such as rebuilding of generator 
or fuel pump may be required, and from 
shop manuals the student may get the 
information necessary to do the job. Fol- 
lowing is a typical listing of job sheets for 
Auto Shop I 


Identity of Chassis Parts 

2. Remove and Re-instal!l a Rear 
Spring 

. Identity of Engine Parts 
Remove and Replace Steering Gear 
Steering Gears 
Internal Combustion Engine 
Valves 
Toe-in and Steering Geometry 
Remove and Inspect Front Wheel 
Bearings 
Remove and Replace Valves 
Steering Spindle 
Engine Compression 
Shock Absorbers 
Radiators 
Mechanical Brakes 
Remove and Replace Gasoline 
Tank 
Remove and Replace Drive Shaft 
Disassemble and Reassemble a 
Transmission 
Transmission Gear Ratios 
Anti-Friction Bearings 


21. Disassemble a Clutch 

22. Files and Filing 

23. Soldering 

24. Tapping 

25. Remove and Replace Pistons 


SAMPLE JOB SHEET 
Auto Shop 1 


Job Sheet 9 

References: Automotive Essentials — Ray 
Kuns; Motor's Auto Repair Manual; Service 
Manuals. 


Repack Front Wueet Bearinos 


Information 

Antifriction bearings are used in all cars and 
trucks so that the front wheels will rotate with 
ease. The two types of front bearings are the 
ball bearing and the tapered roller bearings. 
Bearings consist of an inner race case, balls or 
rollers, retainer, and an outer race case, Wheel 
bearings must be cleaned and repacked with 
grease. If this is done every 5000 miles and if 
they are adjusted correctly with the spindle 
nut the bearing should last thé inie of the car, 
If the bearing isn’t adjusted correctly the 
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A student working on a mounted 
transmission 


wheel will wobble if too loose, or burn out 
if too tight. The wheel must turn freely with- 
out wobble 


Tools required 
Ball-peen hammer 
Diagonal cutters 
Screw driver 
Water pump pliers 


Supplies: 
Cotter pins 
Wheel packing grease 


Procedure: 

1. Jack up front end of chassis 

2. Place stands and remove jack. 

3. Remove hub caps. 

4. Remove cup, cotter pin, and spindle nut. 

5. Remove the bearing and inner race 

6. Remove drum 

7. Clean all parts and pack bearings with 

fresh grease 

8. Assemble 

Nore: Adjust correctly. Bend one leg of 
cotter pin over spindle shaft and the other on 
flat of nut 


Questions 
1, Wheels will without .. 
adjusted correctly. 
2. On the Plymouth car . 
used 
On the Chevrolet car 
used 


if they are 
bearings are 


bearings are 


Studying the gas engine at 
the bench 


. The wheels are adjusted by the .... .... 

and locked in place by a .... ..... 
. The parts of an antifriction bearing are 
. or .... im their retainer. 


_ Bearings should be cleaned and packed 
every 5000 miles. 


Shop Planning 


When the objectives and type of pro- 
gram have been identified and the instruc- 
tional program has been selected, analyzed, 
and organized in terms of the objectives, 
the instructor must plan his shop. A shop 
must be well planned to permit the in- 
structor to teach to his full potential. 


Management 


The management of the auto shop pro- 
gram depends upon specific factors affect- 
ing the initial organization and the opera- 
tion of such a program. Those factors must 
be recognized and considerable thought 
must be given to each one. Like the or- 
ganization, these factors must be evaluated 
in terms of the objectives and must be put 
into the sequential order which makes for 
good curriculum planning. 

Management is divided into three main 
groups. These groups are the instructional 
program, pupil control, and equipment and 
supply control. In every class there should 
be two foremen and a tool keeper. The 
foremen are in charge of cleaning up, 
checking in the job sheets, and checking 
in the service manuals and books. The tool 
keeper is changed each week. 

A progress chart enables the student to 
see what progress he is making throughout 
the course. Also it allows the instructor to 
assign job sheets and to grade these job 
sheets on it. 

When the boy is assigned a job sheet 
a check goes in square a. When he finishes 
his job he receives a grade in square b 
for the written work, and a grade in 
square ¢ for the practical work. 

Along with this the instructor should 
make up a set of shop rules that apply to 
the particular shop. They should be gone 
over carefully with the class so each stu- 
dent knows what is expected of him. A 
sample set of shop rules are listed in the 
following. 





AUTO SHOP 


Room 184 


Shop Rules 


. When you enter Room 184, go quietly to 
your seat and remain quiet. After roll call 
you may go after your car or ask questions 
about your job, etc. After cleanup, return 
to your seat. After you are dismissed by 
the instructor, pass from the room quietly. 
No one is allowed out of the shop without 
instructor's permission. Horseplay is not 
allowed in this shop. 

. No cars are allowed in the driveway. No 
one is allowed on the driveway. 


Actual body and fender work is 
done on old cars 


. No running or throwing of anything is per- 
mitted in this shop 

. A class progress chart is kept. This chart 
shows the job grade, the way the job was 
completed, and the assignments of jobs. 

. Put your name, period, job number, and 
job title in the upper right hand corner 
of each sheet of your job report. Read job 
information, procedure, and questions care- 
fully. Complete all work as outlined in the 
job sheet. Get approval on all work when 
it is disassembled, again when it is as- 
sembled, and a grade when the job report 
is finished 

. No small parts or tools are to be placed 
on the floor. Get a container. 

. Any parts missing or in bad order must be 
reported immediately when you get on the 
job, otherwise you are responsible for loss 
or damage. 

All tools must be turned in when the 
foremen call cleanup. The foremen are in 
charge of the shop. 

. Keep your hands away from everything 
that is not connected with your work. This 
includes shop chassis and engines as well 
as parts on benches and parts around 
chassis, engines, and in the toolroom. 

. Only the tool keeper is allowed in the 
toolroom. 

. In order to operate power equipment the 
instructor’s permission is necessary. 

. In this shop a job must be done to the 
best of your ability. 

Administration of equipment and sup- 
plies must be carefully handled. This bur- 
dens the instructor with another task, tak- 
ing inventory. This should cover supplies 
and equipment located in his shop whether 


it is a bench or a twist drill. 





Physical Properties of the Shop 


An auto shop need not be a huge shop 
but it should have an entrance for cars if 
possible and be equipped with a toolroom. 

A car may be purchased from a used 
car lot, in fact many dealers would be 


Cut-away transmission used to 
study gear action 
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happy to donate old cars and engines to a 
high school auto shop. The bodies can be 
torn off and the chassis be used for in- 
struction. This will also give the student 
a chance to work his job sheets out on a 
real car and get the necessary practical 
work. An auto shop may be set up for 
less than other shop courses if it is well 
organized and planned. 


Inventory of the General Auto Shop 


No. Cost 
No Charge 
No Charge 
$ 47.50 
33.00 
74.00 
16.00 
40.00 
45.00 
42.00 
300.00 
75.00 
§2.50 
37.50 


Item 
Chassis 
Engines 
Bench grinder 
Stands, stationary 
Floor jack 
Soidering furnace 
Drill press 
Welding outfit 
Vises 
Complete set of hand tools 
Nuts, bolts, cotter pins, et« 
Batteries 
Battery 


— Oe Oe ee ee ee ee St 
_ 


$762.50 

When a student overhauls an engine or 

even a generator the feeling of pride and 

success he derives from the experience is 
immeasurable. 

An auto shop need not cost thousands 

of dollars but can be operated with rela- 


tively little funds. The organization and 
management of the auto shop must be 
carefully done in order to insure success 


TROUSERS HANGER 
WILLIAM R. WOODIE 
Industrial Arts Instructor 
Cal Young Junior High School 
Eugene, Ore. 


The man who hangs his trousers on the 
conventional wire hanger often gets creases 
in them where creases ought 
Here is a hanger that will be a welcome 
addition to the closet of the person whose 
slacks sometimes look as if they had just 
been unpacked from an overstuffed duffle 
bag, or the person who objects to remov- 
ing the hanger from the closet to get at 
his trousers. Even the fellow 
is impeccable, with razor like creases in his 
might still be interested in this 
project, which is easy to construct and 
almost as useful as a machine that mints 
quarters. 

Materials used in the hanger are birch, 
maple, or oak for the wooden parts, and 
a wire hook from an old coat hanger. Di- 


not to be 


whose dress 


pants, 


mensions and assembly details are shown 
in the illustration 

Prepare five pieces of wood, each 44 in 
square and 13 in. long. Use a wood rasp 
and sandpaper to point one end of each of 
these pieces as shown in the drawing. Now 
prepare a strip of wood 4 by 44 in. and at 
least 16 in. long. Out of this strip cut four 
pieces, each 2 in. long, to be used for 
spacers, and four more pieces an inch or 
more in length to be used as shims in the 
trousers slots when the hanger is clamped 
for drilling and gluing. 

After sanding the parts, assemble the 
hanger and clamp with a hand-screw clamp 
or a vise. Be careful while sanding to avoid 
the areas that will be joined by gluing as 
these surfaces must fit tightly to insure a 
strong joint. By temporarily placing the 
four extra spacers in the slots where the 
trousers will hang, the clamping operation 
will be greatly simplified. Now you are 
ready to drill a '4-in. hole through the 
adjoining parts to allow for fastening with 
a hardwood dowel and glue. If you prefer, 
a 10-32 machine screw can be substituted 
for the dowel and will eliminate the need 
for clamping while gluing. Be sure that the 
parts fit properly and that adequate pres- 
sure is maintained until the glue has set 
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Details of the trousers hanger 
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as the durability of the hanger depends 
upon the quality of the glue job. 

After the glue has set, sand smooth and 
finish with rubbed linseed oil and wax or 
with varnish. Drill a hole slightly larger 
than the wire hook in the center of the 
middle piece and secure the wire by flatten- 
ing a portion of the wire that extends 
through the hanger. Trousers are hung on 
the hanger by inserting them in the slots 
with the cuffs up and just above the 
hanger 


BILL OF MATERIALS 


5 pieces, 4% by % by 13 in., birch 

4 pieces 4 by \% by 2 in., birch 

1 piece No. 6 by 9 in, iron wire or coat 
hanger ook 


A CONTEMPORARY 
MOTHER-SON WASTEPAPER 
BASKET 

G. W. SCHNEIDER 
Metal Shop Instructor 
High School 
El Monte, Calif. 

This wrought iron wastepaper basket 
constitutes a co-operative mother-son 
metal shop project 
Son's Job: 

1. Form two 10-in. circles of '4-in 
cold rolled steel rod on the forming rolls 

2. Weld the circle joints 

3. Cut three 18-in. legs of %-in 
rolled steel rod 

4. Hammer one end of the legs flat on 
the anvil, taper the bottom end slightly, 
and burr for easy installing of the rubber 
tip 

5. Divide both circles into three parts 
and mark with soapstone. 


cold 


Wrought iron wastepaper basket 
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RUBBER TIPS 








Details of the contemporary mother-son wastepaper basket 


6. Weld legs to circles at marked 
points. Refer to sketch 
7. Brush paint with dead black. 
8. Install rubber tips to bottom of legs. 
9. Cut a 10-in. plywood circle for bot- 
tom of basket. This helps to keep the cloth 
basket in shape. 
10. Install grommets. Eleven No. 2 
grommets required, 3 in. apart 
11. Lace basket to frame using nylon 
parachute cord or plastic thong 
Mother's Job: 
1. Purchase 1% yds 
16 in. wide 
2. Cut an 11-in. circle. This allows for 
a half inch seam 
3. Cut a 32%-in. length of duck. Th's 
allows for a \%-in. side seam 
4. Sew a 2-in. hem on top 
5. Sew sides of the cylinder 
6. Sew bottom in position us'ng \%-in 
double hem. 
The do-it-yourself cost of this project is 
about $1. This wastepaper basket retails 
at stores for $4. 


of colored duck 


TWENTIETH-CENTURY TYPE 
TABLES 

STEPHEN B. MADARAS 

High School 

Gibsonburg, Ohio 


In order to stimulate interest 
corporate certain learning processes and 
still satisfy the requirements of take- 
home appeal, this series of tables was 
designed by the instructor 

Assuming the students are of the junior 
or senior level, previous instruction will 
have been given enabling them to work 
out their own bill of material and pro- 
cedure. In case of a younger group, the 
separate learning process may be de- 
veloped at the discretion of the instructor. 

The complete set consists of a free- 
form cocktail or coffee table, a corner 
lamp table, a step-end table, and an end 
table. It is not necessary to make all of 
these tables. Any combination or a single 
table makes an acceptable project. These 


and in- 
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tables were readily accepted by students 
and parents. Some advanced students, 
being permitted a free choice of shop 
area and projects, made several of these 
tables for resale 


BULL OF MATERIALS 
The Corner Lamp Table 


No.of Pcs. Name of Part Size 
1 Upper top Mx24 x24in, 
1 Lower top 4x24 x24in. 
1 Top spacer Mx22 «x Bin. 
I Top spacer Mx 8 x Bin 
* Leg braces Mx 14%x10in. 
1 Legs (4) 2x 6 x36in 
16 Screws No.8x1% in 
4 Gliders % in. dia. 
Step-End Table 
No.of Pes. Name of Part Sise 
1 Upper top 4x19) xiI3in. 
I Lower top 4x19 x28%in 
2 Top spacers Mxll%x Bin. 
“ Leg braces Mx 1% x Bin 
1 Legs (4) 2x 6 x36in. 
16 Screws No. 8x 1%in 
4 Gliders % in. dia 
Free-Form Cocktail Table 
No.of Pcs. Name of Part Size 
1 Top Mx24 x 48in. 
7 Leg braces Mx 1% Bin. 
1 Legs (4) 2x 6 x36in. 
16 Screws No. 8x 1% in 
4 Gliders % in. dia. 
End Table 
No.of Pcs. Name of Part Sise 
1 Upper top 4x15 x 28in. 
1 Lower top 4x16 = x 28in. 
1 Back topspacer 4x23 «x 8in 
1 Middle top spacer 4x12 x 8 in. 
. Leg braces “4x 1% Gin. 
1 Legs (4) 2x 6 x36in. 
16 Screws No, 8x 1% in. 
4 Gliders % in. dia. 


DRAFTING TAPE DISPENSER 
CARL H. HUBACHEK 

Industrial Arts Instructor 

High School 

Branford, Conn. 


With the increasing use of drafting tape 
in industry it is only natural for it to be 
used in the school-shop drafting. room and 
art department. Not only is its use quite 
satisfactory, but it is much safer to use 
than thumbtacks 

One difficulty usually encountered with 
the introduction of drafting tape is the 
method or appliance for dispensing the 
tape without too much waste, 

The dispenser shown here can easily be 
made more or less of scrap lengths of 
material, It has proved to be satisfactory 
for use in both the art and industrial-arts 
departments, It is also quite useful at home 
for dispensing freezer tape. 


Construction 
Make the sides and handle end of \%-in. 
pine or white wood. Tack nail the sides to- 
gether before drilling the hole or cutting 
the sides to shape. 
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Details of drafting tape dispenser 





Drafting tape dispenser 


The cutter end of the box, the bottom 
and the handle should be made of 3-in. 
stock. 

The spool should be made of white wood 
or some other reasonably hard wood. It can 
be made of glued-up stock or cut from one 
piece of appropriate thickness. 


The axle is made of two pieces of birch 
dowel. 

A piece of hand hack-saw blade is slid 
in the slot in the cutter end of the box. Be 
sure to allow the teeth of the blade to 
protrude above the wood end piece. 


Immediately before the cutter there 
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must be a piece of metal for the tape re- 
maining in the dispenser to stick to 

Assembly of the box is with glue and 
finishing nails 

There are other methods 
have been used to hold the spool in the 
box but they would not have been as satis- 
factory for the use to which the box will 


which could 


be subjected 

For a finish the box can be shellacked 
varnished, or painted. If it has been made 
of clear stock it will look much better with 
a natural finish 


A PICTURESQUE NIGHT 
LAMP 
DONALD G. HILLER 
Stout State College 


Menomonie, Wis. 


An attractive, interest-holding 
which draws upon the 
sheet metal, and this in- 
ternally carved night lamp. Although simple 
to construct and well suited to a modest 
shop budget, the project involves the use 
of both hand tool and machine tool opera- 
tions. 

Construction of the lamp not only satis- 
fies the teacher’s objectives, especially as 
they relate to a general mechanics course 
but also insures in each participating stu- 
dent an understanding and appreciation of 
the materials used, development of ap- 
propriate skills, and appreciation of good 
design and craftsmanship. The lamp illus- 
trated in the photo successfully 
planned and built in the general mechanics 
shop at the Stout State College under the 
instruction of Ray F. Kranzusch, associate 
professor of industrial education 


project 
areas ol pl istics 


electricity is 


was 


The assembled night lamp 


BILL OF MATERIALS 


Material 
Plexiglas 
Plastic 


Name of Part 


Carved front 
Backing piece 
Cord 

Switch 


piece 


Feed 
Bulb 
Cleat 


sheet 
Parallel lamp cord 
through 
(showcase ) 
receptacle 


Size 
Mm by 9'4 by 12 in 


black} 12 in 


“Yig by 9'4 by 
6 foot length 


(opaque 


switch 


Socket dia 


Attachment plug cap 


Friction 

Base Tin 
Hanger for recepta 

cle holder Tin 

Frame Tin 

Cleat Holder Tin 


Machines: drill 
shaft machine, band saw 
folder, squaring shears 

Hand tools cutting tools, 
electrician’s pliers, screw driver, soldering 
copper, gas furnace, scratch awl, combina 
tion square, steel rule, tin snips, vise, hollow 
punch, setting hammer 


buffing wheel, flexible 
cornice brake, bar 


press, 


small hand file, 


Procedure 


Plastic 
edges 


area: sawing, carving, polishing 


tape 
plate 


plate 
plate 
plate 


(roll) 
(28 gauge) 


(28 gauge 
(28 gauge 
(28 gauge 
ind cut 


1. Select plastic sheets, lay out 


2. Clamp pieces in vise; drawfile edges 
to size 

3. Polish edges with fine 

as lubricant 

4. Remove remaining marks by 

soft flannel] 
buffing compound 

5. Insert sharp pointed cutting tool into 
collet chuck of flexible machine 


and tighten chuck 


sandpaper use 
water 
buffing 
with a fine 


use a wheel 


shait 


6. Draw the desired design on paper and 
place the drawing under the clear plas- 
tic. Using the flexible shaft machine as 
i pencil, lightly engrave the design on 
the plastic. This will be the back side 
of the carving 
Turn over the piece of plastic and pre 
pare to start carving At this point the 
student must consider the depth and 
the imagined movement of the design 
Once the deep and shallow portions of 
the design are determined, carve the 
deepest sections first by using the cut 
ting that will assure the desired 
cut, Shallow sections are carved last 
Always observe the action of the cut- 
ting tool to prevent its cutting through 
the front surface of the sheet of plastic 
Do all carving on the back surface 
observe progress from the front. When 


tool 


you are not sure of the shape of cutter 

to use piece of 
plastic until desired cut is obtained 

10. After the entire design has been carved 


need additional 


practice on a scrap 


some sections may 
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SOLDER TABS 


TO INSIDE OF *. 
Pe 


BASE 


DRILL IN, HOLE. 
IN BACK SIDE OF 
BASE , INSERT 
GROMMET 


tiN. OPEN HEM—~ 










AN, 





yea a 
BACK EDGE 
~" OF FRAME 
7 % IN. WIDE 














INSERT 
| FRAME INTO 
BASE FROM 
BOTTOM 











CORNERS CUT 
AT GO* ANGLE 
ZS<—WITH BASE AT 





ae BOTTOM 
S a 
® HANGERS CS ar 
SOLDERED TO a 
UNDERSIDE OF BASE of > 

















. Details of the night lamp 
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carving to obtain proper depth. 

Sheet metal area: laying out, cutting, form- 
ing base, frame, cleat receptacle holder, 
and holder hangers. 

Base: 

11. Select tin plate, layout with scratch 

awl and combination square, cut to size 
on squaring shears. See A in Figure 1. 

12. Cut remaining parts with tin snips; re- 

move burrs from edges. 

13. Punch hole and cut out center portion 

of base. 

14. Brake '4-in. single hem on four sides, 

using bar folder. 

15. Brake sides of base until corners meet; 

keep hem to inside of base. Use stake. 

16. Brake laps for corner seams, flux cor- 

ners, solder corners. Use square pointed 
soldering copper. 

17. Wash off old flux; file corners. 

18. Drill %-in. hole in back side of base. 

Frame: 

19. Select tin plate, layout with scratch awl 

and combination square, cut out with 
squaring shears. See B in Figure 1. 


20. Cut out angles with tin snips. 

21. Brake sides 1 and 2 to 90 degrees using 
cornice brake; brake frame at corners. 

22. File corners; solder triangular-shaped 
pieces to back corners. 

23. Insert frame through center slot in 
base, slit open ends of frame, brake 
ends to fit top of base, flux ends, solder 
frame to base. : 

Cleat Receptacle Holder; 

24. Select tin plate; cut to size using 
squaring shears. Mark for brakes. 

25. Make “e-in. lap on ends; brake ends 
1 and 2 using cornice brake. See C, in 
Figure 1. 

26. Mark, center punch, and drill holes for 
receptacle. 

27. Line up holes in holder with those in 
receptacle and rivet. 

Receptacle Holder Hangers: (Make two) 

28. Select tin plate, make brakes where 
needed, flux and solder to inside of 
base. See Illustration, Figure 1. 

Electrical Area, Refer to E, Figure 1, for 

reference to the following steps. 


29. Select cord, feed through switch, plug 
cap, and friction tape as specified in 
the bill of materials. 

30. Fasten exposed ends of cord to re- 
ceptacle. 

31. Insert cord through hole in base; then 
cut and fasten cord to feed through 
switch at desired location, 

32. Attach plug cap to exposed wires at 
other end of cord. 

33. Tape all exposed wires. 

Assembling and Finishing Project: See Fig- 

ure 2. 

34. Place carved sheet of plastic on black 
plastic backing sheet; insert into frame. 

35. Drill “%-in. holes through back sides of 
frame and plastic sheets. 

36. Insert %-in. brass pins into holes; this 
procedure prevents lamp from sliding 
in the frame. 

37. Polish lamp. 

38. Polish all metal parts; apply lacquer. 

39. Hook receptacle holder on hangers 
soldered inside of base. 





Inexpensive Teaching Materials 
For Industrial Education 


CHRIS H. GRONEMAN 


Head, Industrial Education Department 


School of Engineering 


The Agricultural and Mechanical College of Texas 


College Station, Texas 


Industrial and General — Film Materials 


(Continued from page 55A of the October, 1955, issue) 


Southern Pine Association 

National Bank of Commerce Building 

P. O. Box 1170 

New Orleans 4, Louisiana 

The Sound of America, 16mm. film in color 

Distribution is restricted to states east 
of the Mississippi River, and Arkansas, 
Iowa, Louisiana, Missouri, Kansas, Texas 
and Oklahoma, High Schools, Colleges 
and Vocational Schools. Borrower pays 
return transportation charges on films. 


Standard Oil Company of California 
225 Bruch Street 
San Francisco 20, California 

Lifestream — The Role of Oil in the Modern 
World, 16mm. sound color 

A Switch in Time, 16mm. sound black and 
white 


Standard Oil Company (Indiana ) 
910 South Michigan Avenue 
Chicago 80, Winois 
Midwest Holiday, 16mm. sound color 
Oil and Men, 16mm. sound black and white 
Gasoline’s Amazing Molecules, 16mm. sound 
color 


Standard Oil Company ( Ohio ) 
Film Libra 


ry 
1530 Midland Building 
Cleveland 15, Ohio 
Men and Oil, 16mm. sound color 
Public Relations rtment 
Current Information Division 
1608 Walnut Street 
Philadelphia 3, Pennsylvania 


Merchant on Main Street, 16mm. sound color 


Texas Company, The 
Texaco Petroleum Products 
Houston 1, Texas 

Hold Your Horsepower, 16mm. sound film, 
technicolor 

Power at the Drawbar, 16mm. sound black 
and white 

Tale of Two Thieves, 16mm. sound, 
technicolor 

War on Wear, 16mm. sound, technicolor 

Old McDonald Had a Farm, 16mm. sound, 
black and white 

Magic in Agriculture, 16mm. sound black 
and white 

It's News Because It's New, (First Edition), 
16mm. sound black and white 

It's News Because It's New, (Second 
Edition), 16mm. sound, technicolor 

At Your Command, 16mm. black and white 

just a Farmer, 16mm. sound, black and white 

This Land Is Ours, 16mm sound black and 
white 

Your Apple Orchard, 16mm. sound, 
technicolor 

Your Farm Workshop, 16mm. sound, 
technicolor 

Tex — The Story of A Champion Calf, 16mm. 
sound technicolor 

The Chicken of Tomorrow, 16mm. sound 
technicolor 

Purebreds — An Epic of Dairyland, 16mm. 
sound, technicolor 

Going Places, 16mm. sound, black and 
white 

Wanna’ Bet, 16mm. sound black and white 

Yes, Morty, 16mm. sound, black and white 

The Inside Man, 16mm. sound, technicolor 

It’s Mighty Cheap Insurance, 16mm. sound, 
technicolor 
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A New Slant, 16mm. sound, black and white 


Sett 

A a+ Neetaaes 16mm. sound, black and 
w 

Desert Venture, 16mm sound, technicolor 

Deep Horizons, 16mm. sound, technicolor 


Soap before Soup, G1-41533 
Thar He Blows, G1I-41579 
Big Pains, GI-41531 

Baked Ham, G1-41617 


Union Oil Company of Califormia 
Union Oil 
Los Angeles 14, 

Constant Challenge, 16mm. sound color 


Union Pacific Railzoad 
Motion 


Sun Valley Holiday, 16mm. sound color 

Moon Over Sun Valley, 16mm. sound color 

Sun Valley Snow Time, 16mm. sound color 
ing Ski Chase, 16mm. sound color 

ampionship Skiing, 16mm. sound color 

ABC of Ski, Tomm. sound color 

Painted Canyons, 16mm. sound color 

Yellowstone National Park, 16mm. sound color 

Northwest Empire, 16mm. sound color 

Along the Milky Way, 16mm. sound color 

Thirsty Acres, 16mm. sound and color 

Cattle Country, 16mm, sound and color 

Western Sheep, 16mm. sound and color 

Potatoes Unlimited, 16mm. sound and color 

Wheat Smut, 16mm. sound color 

Culling a, am. sound color 

Culling Chickens, 16mm. sound color 

Look, Listen and Live . . . 16mm. sound color 

Who Done It, 16mm. sound and color 

Do Right by Our Nell, sound and color 


United Gas Corporation 
P. O. Box 1407 
Shreveport 92, Louisiana 


Map of An Empire, 16mm. sound color 


United World Films, Inc. 
1445 Park Avenue 
New York 29, New York 
U. S. Government Films for School and 
Industry 


U. 8. Bureau of Mines, G Serv 
Section, 4800 Forbes Na a i 


Petroleum and Its Uses, 16mm. black and 
white 

The Evolution of the Oil Industry, 16mm. 
color 

California and Its Natural Resources, 16mm. 
color 

Missouri and Its Natural Resources, 16mm. 
color 

Ohio and Its Mineral Resources, 16mm. color 

Oklahoma and Its Natural Resources, 16mm. 
black and white 

Texas and Its Natural Resources, 16mm. color 

Wyoming and Its Natural Resources, 16mm. 
color 

The Story of Gasoline, 16mm. color 


New York 6, New York 
USS Motion Pictures available 


Venard ization, The 
Peoria 2, Ili 
The Nunn-Bush Share the Production Plan, 
16mm. color sound 
That Inspiring Task, sound color, 16mm. 
The Vo-Ag Teacher, 16mm. sound 
The Shadow of a Pioneer, 16mm. sound 


Wayne University 
Visual Aids Department 
Detroit, Michigan 

A Class Studies Rubber 
men Instruction Service 
iowa State College 
Ames, lowa 

Catalog of audio-visual materials 


Mother Takes a Holiday, sound color 
Wood Compeny, Jobe 
Bennett P i 


The Islander, 16mm. sound color 


Y America Films, Inc. 
18 West 4lst Street 
New York 17, New York 


Young America Teaching Films Over 155 New 
motion pictures for classroom 


METALS — BULLETINS AND BOOKLETS 
Aluminum Company of America 
Educational 
Pittsburgh 19, Pennsylvania 


_ Alcoa Aluminum and Its Alloys 


Casting Alcoa Alloys 

Designing for Alcoa Forging 
Machining Alcoa Aluminum 
Riveting Alcoa Aluminum 

Alcoa Structural Handbook 
Designing for Alcoa Die Castings 
Forming Alcoa Aluminum 
Welding Alcoa Aluminum 


American Can Company 
100 Park Avenue 
New York 17, New York 


A Word About Tin Cans 
— Institute of Steel Construction, 


101 Park Avenue 
New York 17, New York 


Structural Steel 


American Iron and Steel Institute 
Public Relations Department 
350 Fifth Avenue 

New York 1, New York 


Steel Facts 

The Picture Story of Steel 
Steel Serves the Farmer 
Steel — From Mine to You 
Major Steps in Steelmaking 
The Making of Steel 


American Welding Society, Inc. 
33 West 39th Street 
New York 18, New York 

Standard Methods for Mechanical Testing of 
Welds (with 1954 supplement) A4.0-42, 50¢ 

Specifications for Mild Steel Arc-Welding 
Electrodes, AS.1-48T, 40¢ 

Specifications for Iron and Steel Gas-Welding 
Rods, A5.2-48T, 25¢ 

Specifications for Corrosion-Resisting Chro- 
mium and Chromium-Nickel Steel Welding 
Electrodes, AS5.4-48, 40¢ 

Specifications for Low-Alloy Steel Arc Weld- 
ing Electrodes, AS.5-48, 40¢ 

Specifications for Copper and Copper-Alloy 
Welding Electrodes, AS.6-53, 25¢ 

Specifications for Copper and Copper-Alloy 
Welding Rods, A5.7-52, 40¢ 

Specifications for Brazing Filler Metal, 
AS.8-52, 40¢ 

Specifications for Corrosion-Resisting Chro- 
mium and Chromium-Nickel Welding Rods 
and Bare Electrodes, AS.9-53, 25¢ 

Safe Practices for Welding and Cutting Con- 
tainers That Have Held Combustibles, 
A6.0-52, 50¢ 


Safety in Electric and Gas Welding and Cut- 
ting Operations- American Standard, 
Z49.1-50, 50¢ 
American Zinc Institute 
324 Ferry Street 
Lafayette, Indiana 

How to Make Galvanized Roofing and Siding 
Last Longer 

Zinc Industry 


Atlas Press Conger 
Kalamazoo, Michigan 
Manual of Lathe Operation, $1.15 


Bethlehem Steel Company 

Bethlehem, Pennsylvania 
Bethlehem Tool Steel Selector and Properties 
Heat and Temper Color Slider 
Steel in the Making 


Black and Decker Mfg. Company 
Towson 4, Maryland 
Black and Decker Portable Elec. Tools 
Electric Polisher Use & Care Handbook 
Principles of Valve Reconditioning 
Valve Reconditioning Use and Care Handbook 


Blackhawk Mfg. Company 

5325 West Rogers Avenue 

Milwaukee 14, Wisconsin 
Automotive Porto-Power Cat., #P-51 
Blackhawk Hand Tool Cat., #W-101 
Blackhawk Jack Cat., #J-100 
Industrial Hydraulic Tool Cat., #H-201 


Boice-Crane Company 

930 West Central Avenue 

Toledo 6, Ohio 
Everything for Successful Spinning 
4%” Heavy Duty %” Medium Duty 

15-Inch Drill Presses 
Metal Spinning for Homecraftsmen 
Boice-Crane Friction-Matic Wet Tool Grinder 
Boice-Crane Power Tools 


Bonney Forge and Tool Works 
716 Meadow Street 
Allentown, Pennsylvania 
C-2, Pocket Size Catalogue 
D-2, Large Loose Leaf Catalogue 
M-2, Large Bound Master Catalogue 
Torque Charts — Specifications and etc. 
Tool Charts 


Brown and Sharpe Manufacturing 


Company 
Department 43 
Providence 1, Rhode Island 
Micrometer Caliper Pamphlet 
Plastic Pocket Equivalent Card 
Plastic Pocket Tap Drill Card 
Brown and Sharpe Handbook, $1.25 


Cutters, #35¢ 

Gaging Equipment, 335G 

Machine Tools, “Training Aid” (wall 
charts, etc.) 

Machinists Tools, #35M 

Pumps, #35P 


Screw Machine Tools, #35S 


Burke Machine Tool Company, The U. S., 
16 East 72nd Street 
Cincinnatti 16, Ohio 

Burke Bench Millers 

Hand Milling Machine 

U. S. Vertical Milling Machine 


Byers y, A. M. 

Phahech Peaien 
Wrought Iron, Its Manufacture, Character- 

istics and Applications 
ABC’s of Wrought Iron 
Byers General Catalog je 
Byers Wrought Iron For Radiant Heating 
ABC’s of Radiant Heating 
Proof by Performance 

(Continued on page 20A) 
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more students 
can do more jobs 


more often 

















On 


SHOPSMITH 


Work flows smoothly . . . more work gets done 
when one tool in your shop is SHOPSMITH 


Adding just one power tool to your school shop can double the 
capacity of your woodworking equipment. SHOPSMITH® is the one 
flexible work station that does this for you. 


Just 30 seconds and SHOPSMITH is the tool you need most at the 
moment — saw, sander, vertical or horizontal drill, lathe. And with 
Power-Mount you can also add a jointer and jigsaw. 


SHOPSMITH is accurate, safer — and complete. The %-hp. motor 
and pulleys are fully enclosed. OFF-ON switch is guarded. Optional 
saw guard and Miter Gauge Safety Grip keep fingers clear of 
blade. Exclusive Speed-Dial lets you dial the right speed for any 
job (700 to 5200 r.p.m.). 


The price for this SHOPSMITH flexible work station — just $289.50. 
Plan now to install one soon. 





TURNS! 


SANDS! 


sanding disc 


BORES! Drills horizontally 


More SHOPSMITHS are bought for home use thon any 
other stationary power tool. Train your students on the 
power tool they will use in their own homes. 


 utenteeetentententententententententeenteatenten! 
| MAGNA 

| Engineering Corporation 

| Dept. 312-U, of factory nearest you: 

Waynedale, Fort Wayne, ind., OR Menlo Park, Calif. 
| 

| 

| 

| 

| 

| 

| 

| 

| 





Please send me 20-page catalog on the new 
SHOPSMITH and information on school applications, 


Name 
Position 
Address 


City Stote 








grr 
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TEACHING MATERIALS 





(Continued from page 314) 
Col foodies Iron for Flue Gas Conductors and 


w Iron in Skating 
ugh iron in Air-C. — 

Wrought Iron in Bridge Construction 

— haa Iron for Snow Melting 


Wroutht | eo for Marine Applications 
+. am Sarg Permanence 
pode Iron for Sewage Treatment and 
Installations 


Wrought Iron for Underground Services 

elding and Flame Cutting of 
Wrought Iron 

The Bending of Wrought Iron Plates 

The Threading of Wrought Iron Pipe 

Ti been tt Pango Wr 
r 

Special Report — The Use of Wrought Iron 
in Steam Condensate Returns 

Life Line Folder 

Abbreviated Catalog 

Identification Folder 

Cartoon Booklet 

Nipple Folder 


Carborundum y 
Niagara Falls, New York 
Dise Wheels Booklet No. 12 


Safe Speeds for Grinding Wheels 
Cobeloy Com pany, Inc. 


Training 
Detroit 32, ichtgnn 

The 200-page “Carboloy Tool Manual,” 
GT-191 

The booklet, How to Use Carboloy 


Films in Group Meetings, GT-222 


300 South Geddes Street 


Syracuse 1, New York 
You are an Engine Air-Cooled 


Cerro De P Corporation 
40 Wall Street 
New York, New York 


Cerro Alloys Application Data 
Machine Compan 
——e 
Rivets 


Chuck Com »L.W. 
Toledo, Ohio 
Catalog of Lathe Chucks, 


Magnetic Chucks, Demagnetizers, 
Milling Machine Vises, and 


Saws. 
Cincinnati Machinery Company, Inc. 
3900-3904 Avenue rT 


Cincinnati 26, 
Queen City Ball Bearing Grinders 


Cpe ong ens Octading 
Machine, Inc 
Cincinnati 9, Ohio 
Milling Machine Practice 
How to Run a Milling Mach 
Guasian Gast Yost ob 6 tallies Machine 
Look Sharp at Your Cutters 


Physics of Metal Cutting 
the Centerless Principle with the 
of Wood Model 
Recommendations for Carbide Milling 
Recommendations for Sharpening Carbide 
Milling Cutters 
Principles of Centerless Grinding 
How to Run a Grinding Machine 
Cutter Sharpening Practice 


Heads, 
ectifiers, 
Power Hack 


lee 


as io 
Cincinnati Press Brakes 


Use and Care of Twist Drills 


Clover 
S37 Ma Keone? 
Norwalk, 


Coated Abrasives, A Handbook and Digest of 
Coated Abrasive Technology 


Columbian Vise and Manufacturing 


Company, The 
9021 eucee Avenue 
Cleveland 4, Ohio 

Columbian Vises 


Compressed Air and Gas Institute 
Committee on Engineering Education 
1410 Terminal Tower 
Cleveland 13, Ohio 


commeeens Air Power 
Air Power in Construction 
na one Air Power in Industrial 
Production 


Compressed Air Important in Hospital 
Maintenance 


Air Plays Big Part in 
Industry Problems 
Ford's Ahead with New Compressed-Air 
System 
Pharmaceutical Air Power 
Air — Key to Small Plant Automation 
Air Power Is Versatile Power 
t Portable Tool Means Increased 
roduction 
Foundry Core Sand Delivered by Air 
Production Engineers Utilize Compressed Air 
to Push Automatic Forming 


Continental-Diamond Fibre Company 
Newark, Delaware 

The Name to Remember .. . 
Source For All... 


and Brass Research Association 


4 Avenue 
New York 17, New York 
Romantic Copper 


Delta File Works, Inc. 


Philedeiphie 37. 37, Pennsylvania 


Delta Files Catalogue #101 

Delta Rotary Files 

Files — How to Select, Use, and Conserve 
Them 


CDF One 


Disston and Sons, Inc., Henry 

Philadelphia 35, Pennsylvania 

What File and How to Sharpen Your Saw 
Disston Saw, Tool and File Manual 


Divine Brothers Company 
200 Seward Avenue 
Utica 1, New York 
Manual for Buffing With Cloth Wheels 


with Instructions for Simple Projects 
in Art Metal and Jewelry 
Designs and Instructions in Art, Metal, Craft 
for Teachers and Students, $1.75 
The Dixon Manual for Artisans in Wood and 


Metal, $1.50 
Operations and Processes Jewelry Art Metal 


rirouh Iron, 25¢ 


DoAll 
254 Noth Dez Avenue 
Des Plaines, Illinois 

Your Life in the Machine World 


Cond Hee Saale, 


Drake Presses Hydraulic Presses 
Du Pont de Nemours and Company, F. I. 
Wilmington, Delaware 


The Story of Duco Finishes 


Electro Cc 
30 East F. vn fom gd 
A Division of Union Carbide and 


Carbon 
New York 17, Rew York 
Stainless Steels and Their Uses 


Famco Machine Company 
3100 Sheridan Road 
Kenosha, Wisconsin 
FAMCO Air Presses 
FAMCO Arbor and Foot Presses 
15” Drill Presses 
Power Presses 
Power Press Metal Cut-Off Band Saws 
Squaring Shears 


Foley Manufacturing Company 
3300 N.E. Fifth Street 
Minneapolis 18, Minnesota 

Build A Profitable Business with Foley 
Electrakeen Lawn Mower Sharpener 


Fosdick Machine Tool Company, The 
1638 Blue Rock Street 
Cincinnati 23, Ohio 
Fosdick Traveling Base Radial Drills 
Fosdick Heavy Duty Traveling Base 
The Only Machine of its Kind in the World 
Fosdick Automatic Positioner 
Economax Hydraulic Radials 
Heavy Duty UpRight Drills 
Fosdick Drills 


Column Fosdick Radial Drills 


Fosdick Drilling Machines 


and Livingston Com 
Grand 2, Michigan 
Grand Rapids Production Type Hydraulic 
Grand Rapids Precision Tool Room T 
recision Tool Room Type 
Teese Peod Surface Grinders 
Grand Rapids Hand Feed Surface Grinders 
Grand Rapids Hydraulic Feed Universal and 
Tool Grinders 
Grand Rapids Hydraulic Feed O. D. & I. D. 


Grinder 
Grand Rapids Universal Cutter and Tool 
Grinders 


Grand Rapids Drill Grinders, Tap Grinders, 
and Combination Drill and Tap Grinders 


Bre Shin, 
t ic Relati 
Detroit 2, Michigan 


ABC’s of Hand Tools 

Metallurgy and Wheels 
Precision: A Measure of Progress 
Sheet Metal Correction, no charge 


Gorton Machine Company, George 
Racine, Wisconsin 
Smaller Than the Eye Can See ... 
Pantography 
Gorton Mills 3-34, 3-48 
Gorton Mills, 2-28, Heavy-Duty 
Tracer Controlled =e 
Gorton Super-Speed Milling Machines 
Tracer-Controlled Pantograph Engraving 
Machines 
(Continued on page 22A) 















Pittsburgh 
COLOR DYNAMICS 


@ Puts color to work to 
create more pleasant 
surroundings that improve 
productive efficiency and 
morale in modern plant where 
heavy metal-forming 
machinery is built! 





We'll be glad to make 
an engineered color study—FREE! 


@ Write today for a free booklet explaining how Pittsburgh's 
COLOR DYNAMICS can be put to work. Better still, we'll be 
giad to demonstrate the benefits of this painting method in your 
classroom. We'll provide an engineered color study without cost or 
obligation. Call the Pittsburgh Plate Glass Company branch nearest 
you and arrange to have a representative see you Or mail this coupon 


Metal-forming division, of The Cyril Bath Company, 
of Solon, Ohio, is typical of the environment produced 
by the use of color according to COLOR DYNAMICS. 


ODAY EDUCATORS in vocational 

training recognize that tomor- 
row’s skilled shopmen must have 
more than a knowledge of ma- 
chines, methods and metals. They 
must also know how to put color 
to work in the plant or the office to 
turn out more and better work. 


@ Pittsburgh's system of COLOR 
DYNAMICS is based upon the 
influence which colors exert on 
human beings. Tests have shown 
some colors stimulate, others 
soothe and relax, while many 
fatigue, irritate and depress. 


@ By using color according to 
COLOR DYNAMICS on ma- 
chines, the operator's attention is 
focused better on his work. Work- 
ing parts are distinctly separated 
from stationary parts and material 
being fabricated. Eye travel is 
reduced. All this helps to lessen 
eye fatigue and nervous tension. 


2) Pi TSBURGH PAINTS 


PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED 












® Morale-buliliding colors on 
walls and ceilings not only im- 
prove visibility, but also promote 
cheerfulness, This improves mo- 
rale of workers. Safety colors on 
motorized equipment, cranes and 
traffic lanes reduce danger of time- 
loss accidents. 


@ Thousands of plants have been 
painted the COLOR DYNAMICS 
way because it is recognized as a 
distinct contribution to modern 
production technique. Why not 
begin now to teach your students 
the important advantages of such 
functional! use of color ? 


Send for a copy of this book ! 


| Pittshergh Plete Glass Co., Paiat 1" 
Department 14-115, Pittsbargh 22, Pa. 

[) Please send me a free copy ‘ol 
| your booklet “Color Dynamics.” 

[) Please have your representative 
call for a Color Dynamics Survey 
without obligation on our part 
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(Continued from page 20A) 





Applications of Tracer Control 

General Catalog 

Vertical Milling Machines, 5-34, 5-48 

Heavy-Duty Vertical With Full width 
Knee, 2-28 


Grinding Wheel Institute 
2130 Keith Building 
Cleveland 15, Ohio 
American Standard Safety Code for The Use 
Care and Protection of Abrasive Wheels, 32¢ 
Simplified Practice Recommendations R45-47, 
Grinding Wheels (Shapes and Sizes), 32¢ 
Mounted Wheels and Points, Safe and Efficient 
Operation — Critical Speeds, 14¢ 


High Speed, Heavy Duty Grinding Machines 
-Maintenance of Swing Frame and Floor 

Stand Machines, 9¢ 

Handling, Storage and Inspection of Grinding 
Wheels, 8¢ 

Portable Grinding Machines 
Efficient Operation, 9¢ 

Specifications of Segments Used in Chucks, 12¢ 

Dise Grinding — Safe Rules and Methods, 7¢ 

Mounting Technique for Wheel Sleeves on 
Cylindrical Grinding Machines, 7¢ 

American Standard Markings for Grinding 
Wheels and other bonded abrasives, avail- 
able from the American Society of Mechan- 


~ Safe and 


ical Engineers, 29 West 39th Street, New 
York 18, New York, 30¢ 
Abrasive Grains and Their Uses, available 


from Abrasive Grain Association, 2130 Keith 
Building, Cleveland 15, Ohio 
Abrasive Grain Sizes — Simplified Practice 
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Advantages of 
the Di-Acro 
Notcher in 








box 
and pan pro- 


joste, etc. are 
ld in another 
‘Handy Guide’. 
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See Di-Acre exhibit, booth No. 29 and 30, 
AVA Show, Atlantic City, N. J., Dec. 5-9, 1955 


O'NEIL-ARWIN MFG. CO., 351 Eighth Ave., Lake City, Minn. 





a sr see see ’ 

















Recommendation 118-50, available from 
Superintendent of Documents, U. S. Govern 
ment Office, Washington 25, D. C., 5¢ 


Ha Electric Furnace Corp. 
39 River Street 
Buffalo 2, New York 


High Temperature Electric Furnaces 


Higgins Armory 

The John Woodman 

100 Barber Avenue 

Worcester 6, Massachusetts 
Early Blast Furnace Operations in 

Worchester County 


Hobart Brothers Company 
Hobart Square 
Troy, Ohio 
Arc Welding News 
Carbon Arc Welding 
How to Build Your Own Arc Welder 
Modern Lessons in Arc Welding, $1.00 
Modern Welding, A textbook, $3.00 
Pocket Guide to Better Welding 
Welding — Hundred Ways it Pays 


Inland Steel Company 
38 South Dearbom Street 
Chicago 3, Illinois 

How Steel is Made 


International Acetylene Association 
30 East 42nd Street 
New York, New York 

Oxy-Acetylene Cutting, 25¢ 

Oxy-Acetylene Welding and Its 
Applications, 25¢ 

Miscellaneous Uses of the Oxy-Acetylene and 
Air-Acetylene Flames, 15¢ 

Welding Codes and Specifications, 15¢ 

Sample Pipe Welding Specifications, 10¢ 

The Effect of Flame-Cutting on Steel, 25¢ 

Bronze Welding or Brazing of Iron and Steel 
by the Oxy-Acetylene Process, 20¢ 

Hard-Facing by the Oxy-Acetylene 
Process, 25¢ 

Safe Practices for Installation and Operation 
of Oxy-Acetylene Welding and Cutting 
Equipment, 25¢ 

Flame-Hardening by the Oxy-Acetylene 
Process, 20¢ 

Training Oxy-Acetylene Welding and Cutting 
Operators — Instructor's Outlines — Includ- 
ing Outline Course for Inspectors, 25¢ 

Carbide Lime — Its Value and Its Uses, 25¢ 


Johnson Gas Appliance Company 
Cedar Rapids, lowa 

If it Burns Gas Look to Johnson, 
Catalog No. 55 


Kester Solder Company 
4201 Wrightwood Avenue 
Chicago 39, Illinois 
Solder . . . Its Fundamentals and Usage 
Soldering Simplified 
Kester Soft Soldering Fluxes 


Kearney and Trecker Corp. 
Milwaukee 14, Wisconsin 

Methods of Cam Milling 

Milling Practices Series Book One Right and 
Wrong In Milling Practice 

Milling Practice Series Book Two The Milling 
Machine and Its Attachments 

Machine Tools America’s Muscles 

Kearney and Trecker Machine Tools 

Elementary Handbooks on Milling Practice, 
Book I and II Catalog No. KT-54 


Lead Industries Association 
420 Lexington Avenue 
New York 17, New York 
Materials of Construction — Lead 
Lead and Lead Alloys 
1954 Materials of Chemical Construction 
Annual Review — Lead and Lead Alloys 
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Lead Linings, faster cheaper, better 
Controlling Corrosive Air Pollutants 
Lead in Modern Chemical Construction 
Lead in Modern Industry, $1.50 postpaid 
Lead Work for Modern Plumbing, $1.50 


postpaid 

Lead in Modern Plumbing — Why, Where, 
How it is Used 

Lead Welding 

Metal Protective Red Lead Paints 

The Use of Lead in the Pulp and Paper 
Industry 


Logan Engineering Company 
Lawrence and Lamon Avenue 
Chicago 30, Illinois 


Logan Lathes, Shapers, Accessories 


Lufkin Rule Company 

Saginaw, Michigan 
Micrometer Reading Made Easy 
Pocket Size Decimal Equivalent Card 
Precision Tool Catalogue 
Time Saver Drill Size Calculator 
Amazing Story of Measurement 
Automotive Catalogue 


Mead Specialties Company 
4114 North Knox Avenue 
Chicago 41, Illinois 

Air Power at Work 


Metal Goods Corporation 
640 Rosedale Avenue 
St. Louis 12, Missouri 
New Way to Make Aluminum Trays and 
Coasters 


Metal Lath Manutacturers Association 
Engineers Building 
Cleveland 14, Ohio 

Meta! Lath and Plaster 

Reinforcing Plaster With Expanded Metal 
Lath 

Technical Bulletin No. 10, Casing Beads, Base 
Screed, Concealed Picture Mold 


Morgan Vise Company Manufacturers 
108-128 N. Jefferson Street 
Chicago 6, Ilinois 

The Morgan Vise Company Catalog 


Mummert-Dixon Company 
Hanover, Pennsylvania 
Mummert-Dixon Plurality Oilstone Grinders 


National Machine Tool Builders’ 
Association 

2071 East 102nd Street 

Cleveland 6, Ohio 


Machine Tools — America’s Muscles 


National Paint, Varnish and Lacquer 
Association, Inc. 

1500 Rhode Island Avenue, N. W. 
Washington 5, D. C. 

Where Isn't A Finish 

How to Do Tricks with Color 

Spinning the Color Wheel + 

How to Paint in A B C’s 

Sing of the Blues 


Niagara Machine and Tool Works 
637-683 Northland Avenue 
Buffalo 11, New York 

Training Sheet Metal Men of the Future, 
#103 Circular 


Nicholson File Company 
23 Acorn Street 
Providence 1, Rhode Island 
Files for the Farm 
File Filosophy 


North Bros. Mfg. Co. 

Division of Stanley Tools 
Lehigh Avenue and American St. 
Philadelphia 33, Pennsylvania 


How “Yankee” and Yankee Handyman Tools 
Make Good Mechanics Better 
The Right Tools for the Right Training 


Norton Company 

Worcester 6, Massachusetts 
Abrasives their History and Development 

From the Far Corners of the Earth 


O'Neil-Irwin Manufacturing Company 
Lake City, Minnesota 

Machine Tool Guide 

Suggestions in Wrought Iron for the Modern 
Home 

Projects in General Metalworking 

Di-Acro Precision Machines 

Form A Variety of Materials with Di-Acro 


Orange Roller Bearing Company, inc. 
557 Main Street 
Orange, New Jersey 
Orange Cage Type Needle Bearings 
Orange Journal Bearings 
Orange Roll Bushings 
Orange Staggered Roller Bearings 


Pittsburgh Plate Glass Company 
Ditzler Color Division 
8000 W. Chicago Avenue 
Detroit 4, Michigan 
Descriptive Catalogue 
Repaint Manual, free to schools, 60¢ to others 


Pittsburgh Plate Glass Company 


632 Duquesne Way 
Pittsburgh 22, Pennsylvania 












































































































































































































































































































































Brakes 1 Pittsburgh Color Dynamics 
It’s Easy to Bend with Versatile Di-Acro The Scientific Utilization of the Energy in 
Benders Color 
(Continued on next page) 
a 
4 Y LA f 4 
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» sash 
BRAND NEW! UP-TO-DATE! 
|. Contemporary >heet Metal Projects Suggestions in Wrought Iron 
|. for beginning metal workers a tor the Modern Home 
Six spanking Eight excellent 
mew projects _ examples of func- 
aN that teach || tiona design that 
sheet and per- ' combine wood 
forated metal with wrought 
on the Bend- iron and expand- 
er, Roller and metal, 
rt Brake. 
PR TR se ff 
La ee M 
32 PAGE BOOK! Coe eee 
Projects in General Metalworking meshes seaaimarend 
Twel —_ Order now. 
welve time ’ - Twelve plastic 
ogeaptons o > projects that 
the standard ' will help you f 
operations ¢s- _ plan for the 
sential to met- ' new stretch 
alworking. For vacuum and 
basic teaching blow forming 
on the basic press to an- 
machines. : nounced. Rad 
ah of Promounced die-ack-ro ’ 4 = 
iN A oe 0 2 2 2 2 2-04 2 Mee . Rad 
“8. 4 Eee oe ee wo 
” Di-Acre Plans in single sets available to instruc- 
tors free of charge. in classroom lots—25¢ each. 
eee ee” =m 
-wrten es = v 
See Di-Acro exhibit, booth No. 29 and 30, 
AVA Show, Atlantic City, N. J., Dec. 5-9, 1955 
O'NEIL-IRWIN MFG. CO., 351 Eighth Ave., Lake City, Minn 
Nome » 
Scheel —_ 
Address 
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Check Your 
Saw Blade Costs... 


and settle on 
SIMONDS 











Put Si- 
Clone Saws 
to work and 
ou'll be dol- 
rs ahead. You 
cut faster, get a 
better finish, and 
make many more 
cuts between sharp- 
enings. Low in price 
yet so well made, 
they're guaranteed to 
give you satisfaction. 
Available in 13 dif- 
ferent types of blades 
up to 12” diameter... 
including Dado Heads 
and Carbide-Tipped 
... to fit all machines. 
end them from your 
Mill Supply or Hard- 
ware Dealer today. 


4 





















uy Rip, Cut-off and 

Combination Saws 
6" 1.75 
” 2.00 
8° 2.15 
” 2.65 
10° 3.15 
12” 4.35 
>enee@ 

$ 

ttc as" 

for all 

GUARANTEE 


Made of SIMONDS 
STEEL. fully guaran 
toed ageinet any de 
fect m material oF 


FITCHBURG, MASS. 





Factory Branches in Boston, Chicago, Sen Francisco 
ond Portiond, Oregon Canedion Factory in Montreal, Que. 





TEACHING MATERIALS 








(Continued from previous page) 


Racine Hydraulics and Machinery, Inc. 
Racine, Wisconsin 

Racine Pumps: Variable Volume 

Racine Metal Cutting Machines 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Division 
Passaic, New Jersey 

Engineering Data Book on Manhattan 
Transmission Belts 

Exclusive Features of Manhattan Rubber 
Products 

Manhattan V-Belt Engineering Data Book 


Revere Copper and Brass Incorporated 
230 Park Avenue, Dept. A 
New York 17, New York 
Romantic Copper Man's Oldest and Most 
Useful Metal 
Paul Revere Pioneer Industrialist 
Building to Endure with Revere 
Paul Revere Historical Prints 
Revere Aluminum Extruded Products 
Revere Aluminum 
Fundamental Characteristics of Revere Metals 
Revere Copper and Copper Alloys 


Reynolds Metals Company 

2500 South 3rd Street 

Louisville 1, Kentucky 
The A B C's of Aluminum 


Rockbestos Products Corporation 
New Haven 4, Conn. 
Kinks 


Ronson Corporation 
31 Fulton Street 
Newark 3, New Jersey 
How to Get the Most Out of Your Lighter 


Sales Service Machine Tool Company 
2363 University Avenue 
Saint Paul 14, Minnesota 

Keller Power Hack Saws 

Hy-Duty Models, Plain and Universal 8” 
Stroke 

Open Back Inclinable Power Presses 


Sciaky Bros., Inc. 
4915 West 67th Street 
Chicago 38, Illinois 

Resistance Welding High Heat Resistant 
Materials 

Electric Resistance Welding Machines 

New! PMCO2ST Series 

Unit Welding Transformer 

Air Operated, Press Type, Three-Phase 
Projection and Spot Welders 

Air Operated, Press Type, Low Impedance 
Single Phase, Projection and Spot Welders 

Hydro-Pneumatic Boosters 

Air Operated, Press Type, Low Impedance, 
Single Phase Seam Welder 

Dial Feed Applications on Resistance Welders 

Air Operated, Press Types, Three-Phase Spot 
and Projection Welders 

Air Operated, Press Type, Low Impedance, 
Single Phase Spot and Projection Welders 

Electronic Timers 

The New Sciaky Standard Multiple Electrode 
Machine For High Production Resistance 
Welding Applications ! 

Electro Valve 

Micro-Metric Upper Electrode Holder 

Stitch Welding Head 

Locating Spotlight 

Production Increased 37% as Sciaky Three- 
Phase Spot Welds Aluminum Kitchen Ware 

Typical, Small, Standard Resistance 
Welding Applications 


(Continued on page 26A) 









tn the metal shop 
or wosdworking ... 


WILTON VISES 
have 


LONGER LIFE, 
GREATER VALUE! 








WILTON MACHINISTS’ 


Vises are made of stronger 
malleable iron, yet weigh 
more than ordinary grey 
iron vises! Body is fully 
enclosed, contains perma- 
nent lubrication. 











WILTON 
WOODWORKERS’ 


Vises now available in 16 
models — many with the 
new patented Rapid Titan 
nut which eliminates nut 
wear common to other 
rapid action vises. Uncon- 
ditional 3 year guarantee! 


WILTON 


TOOL MFG. CO., INC. 


Mail the coupon now for free catalog 










WILTON TOOL MFG. CO., 

Schiller Park, Illinois 
Gentlemen: Please send me your free 

catalog 
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Train Students with the SKIL Tools 
They'll Use As Professionals! 


When the vocational training student be- 
comes a professional, he'll want to work 
with the professional's favorites—time-sav- 
ing, quality SKIL tools! Then what could 
be more logical than to equip the student 
in his classroom with the tools he'll use on 
the job? 

Simplicity of operation and ease  f han- 
dling make SKIL tools ideal for school 
maintenance jobs, too. Repairs can be 
accomplished faster, easier—at lower cost. 
Get the complete story on what SKIL tools 
can do for your school—in training, in 
maintenance. Contact your SKIL Distrib- 
utor today! 


SKIL 3” Electric Plane 
For All High-Speed 
Edge and Surface Planing 


New design and features make it ideal for 
all training and maintenance needs. Rug- 
gedly built to withstand abuse and inexpert 
operation by students. Cog-belt drive re- 
quires no lubrication . .. prevents damage 
due to neglect where tool is used by many 
people. Almost as light in weight as hand 





plane, the SKIL plane is easier to use. Gives 
a smooth, true, ripple-free finish. Speed 
of cutter head: 13,500 r.p.m. 


Wide range of SKIL Drills assures 
exact power and capacity for all 
school needs. 





New SKIL Plane Stand converts SKIL plane 
to a jointer-planer in seconds! Provides solid 
platform to give more accurate smoothing, 
surfacing, beveling and jointing of smaller 
work. Heavy cast iron base mounts to work- 
bench. Quick-action spring safety guard, 





SKIL Radial Saws are finest for ease 
of operation! Exclusive Retracto- 
Glide arm provides clear work area 
at all times, is safer for mainte- 
nance and instruction. 








Fast-finishing SKIL Belt Sanders 
with belt widths from 24" to 4" 
—models available with or with- 
out dust collectors, 





Sturdy construction, sealed ball 
bearings. The only low priced 
bench grinder with such impor- 
tant safety features as complete 
wheel guards and exhaust chutes. 











SEE YOUR DISTRIBUTOR FOR COMPLETE INFORMATION OR CALL YOUR NEARBY SKIL FACTORY BRANCH 
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Aluminum Bread Pans Fabricated with Three- 
Phase Spot Welded Construction 








' What! This Fine Beer From Stee! Barrels 
Cutting Costs on Cost-Cutting Business Solving the Critical Problem of Flash 
Equipment With Resistance Welding Welding Aluminum 
Merry-Go-Round Resistance Welding Catalog 
Resistance Welding Helps Deepfreeze Bring Severance Tool Industrial Inc. 
you A Better Way of Life Saginaw, Michigan 
She’s Cooking over 420 Spot Welds! Chatterless Countersinks 


Welded Container 





Cross Wire Welding Simulated Wire Wheels 


for Automobiles 


Spot Welding Automobile Bumper Guards 
Seam, and Projection Welding of Distribution 


Transformer Tanks 


Fabricating Fuel Pods with Spot and Seam 


Putting Young America on Wheels with the 
Aid of Spotwelding 

New Iron Man Needs no Lunch Works 24 
Hours a Day 

If Only the Hoover Dam Were at Your 


Disposal 
Sciaky Application Engineers Are Asked to 


Welds 
Resistance Welding is Keeping Up With the Propose 
Jets Pulling Teeth With A Spotwelder 


Spotwelded Dishwashers 
Resistance Welding Registers a Hit With 

Warm Air Registers! 
6 Tons of Cargo Travel Safely in this Spot- 





Why Not Prefabricated Skyscrapers 

Modern Streamlined Laundry Machines Will 
Get Your Shirts Back Faster! 

A Story with A Safe-Ending 


YOUR Starrett DISTRIBUTOR 


a good man 

to see when you 
are planning 
shop budgets 


and programs 





Take advantage of the help your Starrett 
Distributor freely offers. He shares your keen 
interest in training future craftsmen and always 
welcomes a chance to help vocational 
education instructors. 


Wich his extensive stock and intimate knowledge 
of the complete line of Searrett Tools, he can help 
you get more for your tool dollar. He can show 
you tools that are ideal for your needs yet priced to 
fit your budget. He is in close touch with other 
schools and with the industrial and can 
keep you posted on new trends and developments. 


Your Starrett Distributor is also an excellent 
source of training aids and instructional 
material. Ask him about the Starrett movie, wall 
charts, blueprint “How to Read"’ booklets 
and other helpful training aids. These Starrett 
training aids are available free or at very small 
cost. Ask Starrett Distributor or write for 
complete information. Address Dept. CR. 
® 





Di-Car Mills For the Tool and Die Maker 
Hand Deburring Cutters 
Severance Midget Mills 


Sheldon Machine Company, Inc. 

4258 North Knox Avenue 

Chicago 41, Illinois 
Sheldon Catalog on how to select your 

Sheldon Lathe 
Care and Operation of a Lathe, 50¢ 
Sebastian 20” Geared Head Lathe 
Sebastian 16” Geared Head Lathe 
Sebastian 13” Geared Head Lathe, precision 
Sheldon Machine Tools 


Simonds Abrasive Company 

Tacony and Fraley Streets 

Philadelphia 37, Pennsylvania 
Grinding Wheel Data Book 


Skil, Inc. 

5033 Elston Avenue 

Chicago 30, Illinois 
Skil Electrical and Pneumatic Tools 
Skil Home Shop and Builders Tools 
Skil Pneumatic Tools 
Skil Portable Tools 
Skilsaw Problem Solver 
Skil Radial Saw 


Smooth-On Manufacturing Company 
570 Communipaw Avenue 
Jersey City 4, New Jersey 

Repair Handbook 


South Bend Lathe Works 
South Bend 22, Indiana 
How to Run a Lathe, 50¢ English, CE3450 
How to Run a Lathe, $1.50, English, CE3451 
How to Run a Lathe, 50¢, Spanish, CE3452 
How to Run a Lathe, Portuguese, CE3454 
How to Run a Drill Press, English, 25¢, 
CE3455 
How to Run a Shaper, English, 25¢, CE3456 
Machine Shop Projects Book, English, 
CE3475 
South Bend Machine Shop Course, Spanish, 
CE3458 
South Bend Machine Shop Course, Portuguese, 
CE3459 
Quiz Sheets, 75¢, CE3465 
New South Bend Project Book, $2.00, CE3475 
Stanley Tools 
P. O. Drawer 1316 
New Britain, Conn. 
Expert Soldering 
How to Sharpen and Care for Auger Bits 
Right Tools for the Right Training 


Starrett Company, The L. S., 
Athol, Massachusetts 
The Starrett Book for Student Machinists, 
$1.00 
The Tools and Rules for Precision Measuring 
The Starrett Story 
Vocational Folder 
How to Read a Micrometer 
How to Read a Vernier Height Gage or 
Caliper 
Starrett General Catalog No. 26 
Starrett Hacksaw and Band Saw Catalog 
Starrett Dial Indicator Catalog 
Starrett Automotive, Aviation, Marine, and 
Farm Service Tool Catalog “A” 
Sterling Abrasives Division of the 
Cleveland Quarries Company 
Tiffin, Ohio 
Art and Science of Grinding 
(Continued on page 28A) 
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Brighter sound movies. . . even in bright rooms 
PLUS comfortably flicker-free silent movies with the same projector 





Naturally, you hope to show your movies un- 
der near-perfect conditions. But when you 
have to take room-darkening as it comes—or 
want to leave some light for note-taking—you 
can keep your sound movies brilliant with a 
new Kodascope Pageant Sound Projector. 
And you get comfortably flicker-free projec- 
tion at silent speed with the same projector. 

For every Pageant audio-visual model now 
has a Super-40 Shutter—the remarkable new 
device which can project 40° more light than 
standard shutters. This added brilliance is 
vitally important over extra-long “throws,” 
or on extra-large screens. 


Show sound AND silent films 


Until Kodak engineers developed the Super- 
40 Shutter, 16mm. projectors gave you a 
choice of either extra light or two-speed versa- 
tility. Now, this exclusive, automatic-shifting 
shutter provides flicker-free projection at both 
sound and silent speeds—and more than 40% 
extra illumination at sound speed. 

What's more, this major advance in Pag- 








NEW Signet Filmstrip Projectors give top per- 
formance —even with worn or damaged films 








eant design brings new versatility to 16mm. 
projection at no extra cost. 


Enjoy these other Pageant benefits 


Two-in-one versatility is just the newest of 
many Pageant benefits. A few of the others: 
permanent pre-lubrication that lets you bypass 
the danger of improper oiling, main cause of 
projector breakdowns; built-in field-sharpen- 
ing elements that keep your pictures sharp 
over the whole screen area; and Fidelity Con- 
trols that help you get the most from any op- 
tical sound track. 


Decide with complete information 


The Super-40 Shutter is available in three new 
Kodascope Pageant Sound Projectors of 7- 
and 15-watt output, 8” or 12” speaker capac- 
ity. To help you decide which model meets 
your needs exactly, ask your Kodak Audio- 
Visual Dealer for a demonstration and com- 
plete details. You will be under no obligation. 
Or, if you prefer, write us for a catalog. 


“Our service records show that under- 
and over-oiling are the chief causes of 
sound-projector breakdowns. But with 
permanently pre-lubricated Pageants, 
you never have to give a thought to this 
troublesome maintenance difficulty.” 


Robert A. Webb 
ideal Pictures, Salt Lake City, Utah 





| Send name of nearest Kodak Aucio- 


WHAT A-V EXPERTS SAY ABOUT PAGEANT PRE-LUBRICATION 


r 
| EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4, N. Y. 


Kodak 











Here's how the amazing new 
SUPER-40 Shutter gives you 
complete projector versatility 


1, Switch on at silent speed, The 
Super-40 Shutter avtomatically 
presents three shutter blades io 
produce 48 light interruptions 
per second, the motion. picture- 
industry standard for comforta- 
ble er-free projection. 





2. Switch to sound speed. Super- 
40 Shutter shifts automatically 
to two blades. You can see the 
picture brighten by more than 
40 &I Yet there are still 48 light 
interruptions per second; and 
your movies stay comfortably 
free from flicker. 





3. Or lock the shutter in 3-bladed 
position when you don't need 
the extra brilliance. (To return 
to evtomatic shifting, just re- 
lease the locking lever.) 











“In most schools, projector oiling 
schedules are something everyone 
thinks someone else is watching. That's 
why so many projectors break down 
because of improper oiling. With per- _ 
manently pre-lubricated Pageants, how- — 
ever, this is not a problem.” 

R. B. Heim 

Dick Heim's Camere Shop, Oriende, 














——= i whe ge a Mimewrip Visual Dealer and information on: NAME. 
niem. (This con be removed, if you wish, for standard 2 x 2 slide l C) Kedescope Pageant Sound Pro- ORGANIZATION. 
You sherp pictures, joo. All models have Kodak STREET 
Entenon Lenses, Lumenized lens-and-condenser sys- 
end reflectors. These new Signets Kedaslide Signet 500 and 300 
Svatlabte in S00- or models. your Kedex Audie. | ag a ary STATE 
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Timken Roller Bearing Company 
TEACHING MATERIALS Centon 6, Ohio 

Anti-Friction Bearings 

Timken Service Manual 

(Continued from page 26A) Timpken Tapered Rolier Bearings — Their 


sabato Sam 
. z 
DuPont Circle Building Pons Sag We 


Washington, D. C. . , 

Open Web Steel Joist Construction bs 4 Camp Stove With Dispeesite Pus 
-- . A New Bunsen-Type Burner 
Thompson Company, Thomas C. A New Leak Detector 
1539 Deerfield Road Turner Liquefied LP Petroleum Torch 
Highland Park, Mlinois Turner Low Pressure Fire Pot 

Znameling on Copper and Other Metals Tinner’s Fire Pot 

Fire Pots and Torches 

Thompson and Son Company United States t of icultu 
Chapel and Mill Streets Raral Electibeetion Admiauintion 
New Haven 5, Connecticut Washington 25, D. C. 

Hack Saw Hints Make This Motor Table 





Important * 


above all else in school lathes 


% SHELDON SAFETY 
. . . all belts, pulleys, countershafts, and 


% SHELDON PRECISION 
. « « “Tare Precision” Tapered Roller Spindle Bear- 
ings (the absolute im accuracy) permit student 





t students are ready to operate 
sta lathes——are familiar with 
standard controls and the “big lathe feel’. 


SHELDON MACHINE CO., INC. 
+ North Knox Ave., Chicago 41, Illinois 








U. S. Steel Corporation 
71 Broadway Avenue 
New York 6, New York 
Fabrication of USS Stainless and Heat 
Resisting Steels 
Carpentry (safe loads, stresses, etc.) 
Science in Steelmaking, Monthly Bulletin 
Steelmaking in America 
Steel Serves the Nation, 1901-1951 
Story of Wire From Iron Ore to The 
Finished Products 
Suiting the Heat Treatment to the Job 
(charts, tables, etc.) 


Union Carbide and Carbon Corporation 
30 East Forty-Second Street 
New York 17, New York 

Hot-Metal Magic 

Mesa Miracle 

Welding and Cutting Manual, $1.80 

The Oxy-Acetylene Handbook, $2.70 


ag Supply Company, The 
1033 No. Fourth Street 
Milwaukee 3, Wisconsin 


Catalog K 
Utica pep Forge and Tool Corporation 
Utica 4, New York 


Tool User’s Guide 

This is Drop Forge 

First Aid for Pliers 

First Aid for Adjustable Wrenches 
Pliers and Wrenches 

66 B-Screw Dr. and Chisels 


Wells Manufacturing Corp. 
Three Rivers, Michigan 
Metal Cutting Band Saws 


Williams and Company, J. H. 
Buffalo 7, New York 
Tool Data Sheets, “Memos to Mechanics” 


METALS — CHARTS AND SAMPLES 


American Iron and Steel Institute 
350 Fifth Avenue 
New York 1, New York 

Major Steps in Steelmaking 


American Welding Society, Inc. 
33 West 39th Street 
New York 18, New York 
Symbols Wall Chart (size 23” x 30”) A2.1-47, 
5 


0¢ 
Master Chart of Welding Processes and 
Process Charts, A3.1-49, 50¢ 


Atlas Press Company 
Kalamazoo, Michi 

Wall Charts — Set of 5 blueprint type charts 
on “Decimal Equivalents,” “60° V-Type 
Thread Dimensions,” “Lathe Cutting Tools,” 
“Thread Forms and Formulas,” and “The 
Modern, Back-Geared Screw-Cutting 
Lathe,” 25¢ per set of 5 charts 


Behr- i tion 
1053 omy Nagas 
Troy, New York 


Coated Abrasive Products — chart 
Plastics Reference Chart 


Brown & —y | Mfg. Co 
Department 43 
Providence 1, Rhode Island 

Decimal Equivalent Chart 

Micrometer Caliper Graduations, chart 

New Micrometer Chart 

Sectional Micrometer Caliper Chart 

Tool Chart 

Universal Bevel Protractor Graduations Chart 

Vernier Graduations Chart 


Carborundum Com 
Niagara Falls, New York 
Wall Chart form A-968 
(Continued on page JOA) 
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Why so many instructors like students 
to use BERGER all-in-one drafting kits 


Your students are really 
“present” in class with 
the Berger Drafting Kit, 
fully-equipped with every 
tool they need . 

every day. Sessions get 
under way promptly . . 
no interruptions by 
students begging the 

loan of @ protractor, « 
triangle, « seale. You'll 
find it indispensable as 
a teaching aid. 

Tell your students sbout 
the Berger Kit. It costs so 
little less than buying 
the items individua ly. 





FLEX-MASTER | | 


“LIFETIME © EFFICIENCY 
DRAWING TABLE 
makes good your investment 


Rigid welded steei stands up under hard use, even 
abuse. New! Hidden fingertip control adjusts selected 
soit wood top to any desired working angle. Larde 
all-steel drawer. Hard baked Hammertone enamel 
finish. Drawing surface: 22” x 24” Reference 
surfaces: 22” x 10”. Also available with undivided 
top in many sizes. Made in 30” x 37” Heights. 


Can be furnished with Steel or Hardwood tops. 
Cabinets, Draft- tities of 6 of more kits. 


* LIFETIME STEEL CONSTRUCTION 
ing Tables, Trac- Instructors may buy 
Write today for NEW Catalog ing Tables, ote. | bh of came low price. 


iv Ra: SCIENTIFIC SUPPLIES, INC, 
BE GE 37 Williams &1., Boston 19, Mase. 


Deaver inquiries Materials and E Architects, 
Invited —— 


PATENT PENDING 





( your CHOICE OF 8 pevenent ) 
TYPE DRAWING SETS — PLUS 


Protractor French Curve 

Architect's Scale Droftseman’s Tape 

BERGER DRAWING SET #510 Pencil Pointer 

Complete high-grade 2 Drawing Pencils 

scholastic set; in velvet ® Gene 

lined case. Price including 

complete kit $11.00. Inner compartments hold drewing and 

note papers all in attractive, durable 

T-710A With interchangeable 16’ x 24’ simulated leather 3-way zippered 

Manutacturers of nickel silver master bow carrying ease of seufl-proof, water-proof 

Lifetime Steel $9.40. 


Bive Print Filing Prices quoted are for quan- 








Foye with slide-in type handles. 





Write for literature and complete prices. 











STACOR 


479 Troy Avenue * 





Gaye 3, New York 





ALLIED’S tomovs KNIGHT 
ELECTRONIC 
BUILDERS’ KITS 


—e check this ad for practical books on 


ELECTRICITY and ELECTRONICS 


effective 


instruction 


@ Written by recognized authorities in easy-to-understand lenguege 
@ Protusely illustrated with schemetics and actual experiments 


Typical Kit Valves 


10-in-1 Redie Leb Kit 


Instructive, practical, fascinat- 
ing. Buiids any one of 10 


electronic timer, electronic 
switch, photo relay. With all 
parts, tubes, instruction man- 


ual. Shpg. wt., 10 Ibs. 


83 $ 265. Only 


$12.45 


“Ranger if" AC-DC Radice Kit 
Popular 5-tube superhet radio 
project kit. Thousands now 
used in shop training. Teaches 
practical radio construction. 
Commercial quality receiver. 
Complete kit includes tubes, 
pre-formed chassis, speaker, 
loop antenna, all pear 
hardware and easy-to-follow 
instructions. Shpg. wt., 8 lbs. 
835 735. Only $14.85 


Dezens of other fine KNIGHT Kits available . Test instruments, 
Amplifiers, Receivers, etc. See ovr Catalog for details. 


ALLIED 


Send for the leading buying guide to every- 
thing in electronics for the school: Training Kits, 
Sound and Recording equipment, Lob instry- 
ments, Tools, Boots, electronic ports, etc. Write 
for FREE copy 


Specialists in 
RADIO Gectronic Supply tor Schools 


100 N. Western Ave., Dept. 514-5, Chicege 80, Hi. 





Experimental Electricity 
for the Beginner, Crow, 
284 pp., $3.00 (paper), 
$4.00 (cloth) 


Experimental Electronics 
for the Beginner, Blevins 
& Crow, 320 pp., $3.50 
(poper) 


learning Electricity and 
Electronics Experimen- 
telly, Crow, 35 pe. 
$4.40 (clom) 
interesting Experiments 
in Electricity, Siskind & 

1 Crow, 95 pp., $2.00 
(poper) 


LI 
L 
[J 
LJ 


Rotating Electrical Mo 
chinery, (Nevy Commen- 
Core), 256 pp. $3.50 
(poper) 


Crow Roteting Electric 
Machine, Zitamen, 94 
pp., $3.00 (paper) 


Synchros, Self. Synchro- 
novs Devices ond Elec- 
trical a) ear 
Crow, 225 pp. $4.2 
(cloth) 


Seoture Core Devices, 
Crow, 373 pp. $4.20 
(cloth 


Please send the book(s) | hove checked to: 


NAME 


ADDRESS 


ciry 


Books may be returned 


Payment enclosed [ 


STATE 


j Bill me loter 


within five doys for full refund. Teer ovt this ed end moil to. 


UNIVERSAL SCIENTIFIC CO 


Inc 
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Frederick Post Company, The 
Hamlin and Avondale Avenues 
Chicago, Illinois 

Decimal Equivalents and Millimeter Chart 


Number Indexing Attachment (M-1007, card 
size — 8%" x 14”) 

Tables of Change Gears for Cutting Spirals 
jor given diameter of work and desired 
spiral angle (M-1200, card size—8%" x 
11 ) 


TEACHING MATERIALS 





Continued from page BA 
Kearney and Trecker Corp. 
Milwaukee 14, Wisconsin 


Slide Rule Calculator, no charge 


Cincinnati Milling and Grinding 
Machines, Inc. 
Cincinnati 9, Ohio 


Columbian Vise and Manufacturing 
Company, The 


No. 2 ML and 2 MI Milling Machines 
Dial Type Milling Machine (OM) 
O-8 Vertical Milling Machine 

No. 2 Cutter and Tool Grinder (OM) 
No. 2 Centerless Grinder (OM) 


9021 Bessemer Avenue 
Cleveland 4, Ohio 


For Proper Vise Care 


Disston and Sons, Inc., Henry 
Philadelphia 35, Pennsylvania 


Chip Volume, Speed and Feed Calculator 

Studyview of Universal Style Milling Machine 
Knee Type No. 2 Size 

Studyview of Vertical Style Milling Machine 
Knee Type No. 3 Size 


Lufkin Rale Company 


12” Hydraulic Universal Grinder 

Table of Leads (24%" to 100”) (Card sz 
17%" x 22%") 

Index Tables for Standard Index Plate, larg 
plate of the Wide Range Divider and High 


Saginaw, Michigan 
Decimal Equivalent and Tools 
Micrometer (cross-section) 
How to Read a Micrometer Wal! Chart 


Set of wall charts on Hand Saws, Files, Hack 
Saw Blades, Chisels. Set of these furnished 
free of charge to any instructor writing in 
for same 

Choosing and Using Diseton Files 

North Brothers Mfg. Company 
Lehigh Avenue and American Street 
Philadelphia 33, Pennsylvania 

The Right “Yankee” Tools for the Right 
Training 


Revere Copper and Brass Incorporated 
230 Park Avenue, Dept. A 
New York 17, New York 

Paul Revere’s Ride Reproduced from the 
Famous Beale Paintings 


PRECISION EQUIPMENT 


Fs 


Ronson Corporation 

31 Fulton Street 

Newark 3, New Jersey 
Slide Rule Repair Guide 


Sheldon Machine Company, Inc. 
4258 Knox Avenue 
Chicago 41, Illinois 

Wall Charts 

Scale Models on a Loan Basis 

Exploded View Drawings of the Various 
Parts of the Lathe 


Snap-On Tools Corp. 
Kenosha, Wisconsin 
Vocational School Boxocket 
SS-45-G 
Vocational School Puller Wall Chart, SS-67-L 
Vocational School Punch & Chisel, SS-94-L 
Vocational School Screwdriver, SS-133-L 
Vocational School Socket Wall Chart, 
S8S-24-AL 


South Bend Lathe Works 
South Bend 22, Indiana 
How to Become a Machinist, 
CE250, 15¢ 

Decimal Equivalents, English, chart, 
CE777, 15¢ 

Principal Parts of a Lathe, English, chart, 
CE890, 15¢ 

Tap Drill Sizes, chart, CE199, 15¢ 

Partes Principales Del Torno, Spanish, chart, 
CE891, 15¢ 

Como Llegar a Ser Un Maquinista, chart, 
15¢ CE800 


Industry Proved for the Industrial Minded ! 


Wall Chart, 


English, chart, 


CHALLENGE WORK BENCHES 


2” cast-iron top, heavy channel steel 
legs mean less wear; -less mainte- 
nance. Provides ‘natural, left-handed 
lighting” and “‘front-to-back"’ class- 
room efficiency. 16 models, with 4 
or 6 legs. Shelf, drawer, wheels 
optional. 


LAYOUT SURFACE PLATES 


Special analysis semi-steel plates, 
precision ground or planer finished 
for accuracy in layouts ond 
assemblies. 


Starrett Company, The L. S.., 
Athol, Massachusetts 
Decimal Equivalents, Tap and Drill Sizes 
Starrett Cutting Chart for Hacksaws and 
Band Saws 
Decimal Chart, size 32” x 18” 
Tool Chart, size 40” x 30” 
Tap and Drill Chart, size 32” x 18” 
Micrometer Chart, size 26” x 24” 
Set of Educational! Charts, wall size, blue 
print type, comprises 15 charts 
Set of Student Note Book Charts, size 
8” x 10%", 20¢ 


Superintendent of Documents 
Washington 25, D. C. 

Safe Handling of Hammers, make sure ham- 
mer is in good condition, avoid injury; 
industrial safety charts series P, 1-6. (1946) 
11.1 x 43.3 in. 10¢ 


CHALLENGE 
PAPER CUTTERS 
Styles for every shop. 
Including lever cutters 
in bench and floor 
models... hand- 
clamp power cutters 
-» and full-hydrovlic 
models. Each with 
features that hove 
made Challenge first 

in Cutting! 


Semi-Stee!l BENCH PLATES 


In @ wide range of planer finish or 
precision ground surfaces of 2” and 


4” thickness. Steel stand optional. 792 


Challenge 
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Safe Operation of Freight Elevators: Industrial 
safety charts, series T, 1-6 (1946), 11.1 x 
50.6 in. S¢ 

Safe Practices Around Drill Presses 
safety charts series A 1-6. (1945) 
in. 10¢ 

Safety Around 
safety charts, 
44 in. 10¢ 

Safe Operation 
safety charts, 
43.3 in. 10¢ 

Safe Operation 
Safety charts, 
46.7 in. S¢ 

Safe Practices Around Engine Lathes 
trial Safety charts, series D, 1-6 
11.1 x 43.4 in. 10¢ 
Ise Arc Welding Equipment Safely 
trial safety charts, series J, 1-6 
11.1 x 43.4 in. 4¢ 

Use Cold Chisels Safely 
charts, series U, 1-6 
in. 5¢ 

Use Gas Welding and Cutting Equipment 
Safely, make sure connections are tight 
avoid injury; industrial safety charts series 
M, 1-6. (1946) 11 x 43.4 in. 5¢ 

Use Hand Trucks Safely; Industrial safety 
charts series O, 1-6. (1946) 11.2 x 43.5 
in. 10¢ 

Use Wrenches Safely, always pull 
avoid injury; industrial safety charts 
I, 1-6. (1946) 11.1 x 43.4 in. 10¢ 


The 


Industrial 
li x 434 


Industrial 
113 x 


Grinding Wheels 
series F, 1-6. (1945) 


of Metal Shapers: Industrial 
series G, 1-6. (1945) 11 x 


Industrial 
11.5 x 


of Power Shears 
series S, 1-6. (1946) 


Indus 
(1945) 


Indus 
(1945), 


Industrial safety 
(1946) 11.7 x 50.7 


wrench 
series 


Turner Brass Works, 
Sycamore, Illinois 


Turner Tested Torches 


Utica one Forge and Tool Corp. 
Utica 4, New York 


Tool Wall Chart 

Use of Pliers 

Here is Why Drop Forged Tools Last Longer 

Family Tree of Common Pliers 

Some Suggestions on How to U 
Conserve Pliers 

Water Pump Pliers Assembly 


e and 


Walker-Turner 
Division Keamey & Trecker Corporation 
Plainfield, New Jersey 

Paper Punch 

Danny’s Safety Rules 

Use of the Grinder 

Gus’ Safety Rules 


METALS — FILM MATERIALS 


Aluminum Company of America 
818 Alcoa Building 
Pittsburgh 19, Pennsylvania 
Unfinished Rainbows, 16mm. sound 
Curiosity Shop, 16mm. sound 
Aluminum on the Skyline, 16mm. sound 
This is Aluminum, 16mm. sound 
The Davenport Story, 16mm. sound 
Right as Rain, 16mm. sound 
Dateline Tomorrow, 16mm. sound 
General Sheet Metal Practice. 16mm 
Drawing, Sketching and Stamping, 16mm 
sound 
Blanking and Piercing, 16mm. sound 
Tube and Shape Bending, 16mm. sound 
How to Machine Aluminum, 16mm. sound 
Spinning, 16mm. sound 
Torch Welding, 16mm. sound 
Welding Advances With Aluminum, 
sound 
Resistance Welding, 16mm. sound 
New Horizons in Aluminum Brazing 
16mm. sound 
Electrical Wiring With Aluminum 
sound 
How to Rivet Aluminum, 16mm. sound 
On the Money, 16mm. sound 


sound 


16mm 


16mm 


Allegheny Ludlum Steel Corporation 
2020 Oliver Building 
Pittsburgh 22, aa 
Melting and Refining of Modern Steels, 25 
minutes, full color, sound 16mm 
Manufacture of Stainless Bars and Wire 
27 minutes, full color, sound, 16mm 
Manufacture of Stainless Strip, 20 minutes 
full color, sound, 16mm 
Steel for the Ages, 32 minutes, full color 
sound, 16mm 
The Shining Heart, color, 1omm 
Stainless Steel, black and white, 
Sand and Steel, color, 16mm 
Arc Welding Stainless Steel, color 
Corrosion, color, 16mm 
Corrosion Proof, color, 16mm 
Melting of Huron Die Steel, color, lomm 
Exploring with the Micrometer, color 
Manufacture of Dies, color, lomm 


lomm 


16mm 


lomm 


Potomac Hot Die Steels, black and white, 
lomm 
Manufacture of Carmet Carbides, color, 16mm 
Manufacture of Carmet Tools, color, 16mm 
Legend of Useppa, color, 16mm 
Big Saul, color, 16mm 
Fifth Freedom, black and white, 16mm 
Deep Drawing of Stainless Steel, 16mm 
color and sound 


American Central Division 
AVCO Manufacturing Corporation 
Advertising and Sales Promotion Manager 
Connersville, Indiana 

The Key to Convenient Kitchens, 16mm 
color and sound 


American Radiator and Standard 
Sanitary Corporation 
Pittsburgh 30, Pennsylvania 
Twelve Months a Year, sound slide film 


(Continued on next page) 


ELECTRONICS... 


with the New, LOW COST 


Crow Basic Electronics 


Kit...Model 50-A 


YOU TEACH BY VISUAL EXPERIMENT 
~ YOUR STUDENTS LEARN BY DOING 


@ Here's another important “first” from 
Crow Electri-Craft—electronics by visual 
experiment! This unique new kit is designed 
for students who have completed the Be- 
ginners’ Electricity course with Crow Electri- 
Kit Model 41-B or equivalent training, It 
permits them to advance immediately into 
the study of electronics, They learn by 
doing; that is, they verify electronic prin- 
ciples by building their own operating as- 
semblies . . . the most fascinating and ef- 
fective instruction method ever devised. 


Model 50-A contains 82 precision-made 
components—everything needed to per- 
form 60 experiments in electronic funda- 
mentals. A 275-page, illustrated manual in 
worksheet form is also included. It guides 
students step-by-step . . . shows what parts 
are needed for each assembly, how to set 
it up, and how the theory involved is put 
to practical use. 


This Basic Kit provides a solid foundation 
for further training in specialized electronic 
fields—Raedio Transmitting and Receiv- 
ing, Industrial Electronic Circultry, or 
Basic Rader and Television Circuitry. All 
of these principles are covered in the Crow 
Electronic Tubes, Circuits and Devices Kit 
(Model 53) available soon. 


CROW ELECTRI°CRALT CORP 


Hlectrical indicating Instruments 
Rectifiers + Fliy-beck Voltage Supply Principles 


Write for bulletin describing CROW 
Basic Electronics Kit Model 50-A. 
BUILD YOUR ELECTRICAL AND ELECTRONIC 
COURSES AROUND CROW EQUIPMENT 


Deno rane 
Scientific Co., inc. 


w ome, Vincennes, Indiana 
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Bethlehem Steel Company 
Bethlehem, Pennsylvania 
Films by Bethlehem Steel 


Bureau of Mines 

4800 Forbes Street 

Pittsburgh, Pennsylvania 
TinPlate, 16mm. color and sound 


Byers Company, A. M. 
Clark Building 
Pittsburgh, Pennsylvania 
A Winter Wonder, the story of snow melting 
systems at work, 16mm. sound 


Eternally Yours, the fascinating story of 
Wrought Iron, 16mm. sound 


Carboloy Company, Inc. 
Training rtment 
Detroit 32, Michigan 
Carboloy Training Films, leaflet, GT-223 
A list of United States Office of Education 
films available 
Carrier C. ation 
300 South ies Street 
Syracuse 1, New York 
Service Unseen, 16mm. color sound 
Cincinnati Milling and Grinding 
hines, Inc. 
Cincinnati 9, Ohio 
Highway to Production, 16mm. sound motion 
picture in Kodachrome 








50 Years 





School Shops of America 


serving 


Age of Precision, 16mm. sound motion 
picture in Kodachrome 

Cool Chips, 16mm. sound motion picture 
in Kodachrome 


Cleveland Twist Drill Company, The 
1902 North Field Street 
Dallas 2, Texas 

The Uses and Abuses of Twist Drills, 
16mm. sound film 


Copper and Brass Research Association 
Assistant to the Secretary 
420 Lexington Avenue 
New York 17, New York 

Modern Techniques of Joining Copper Tube, 
sound slide 


s Fir Plywood Association 
1119 A Street 
Tacoma 2, Washington 
Building a Farm Freezer, 16mm. color silent 


Fellows Gear Shaper Company, The 
78 River Street 
i ld, Vermont 
The Art of Generating and Gear Manufactur- 
ing Equipment, 16mm. sound natural color 


Generar Morors Corporation 
Request from the western states of Ari 
zona, California, Colorado, Idaho, Mon- 
tana, Nevada, New Mexico, Oregon, Utah, 
Washington, and Wyoming should be ad- 
dressed to 


General Motors Corp. 

508 San Francisco Bank Building 
405 Montgomery Street 

San Francisco 4, California 


Exhibitors in Greater New York and on 
Long Island should write to 
me of Public Relations Film 


1775 Broadway 

New York 19, New York 
All other states, including that part of 
New York State not mentioned above, are 
served by: 


rtment of Public Relations Film 


General Motors Building 
Detroit 2, Michigan 
ABC of Hand Tools, loan, 16mm 
ABC of Internal Combustion, loan, 16mm 
ABC of The Automobile Engine, loan, 16mm. 
ABC of the Diesel Engine, loan, 16mm 
ABC of Jet Propulsion, loan, 16mm 
Diesel — The modern Power, loan, 16mm 
Where Mileage Begins, loan, 16mm 
Service Procedure for Ball Bearings, sound 
motion picture, 16mm 
Machine Tools and Motions, sound motion 
picture, 16mm. 


International Acetylene Association 
30 East 42nd Street 
New York 17, New York 
The Oxy-Acetylene Flame Master of Metals, 
16mm, sound and color 


Kearney and Trecker Corp. 
Milwaukee 14, Wisconsin 

Milling Practice, 35mm. sound slide with 
33 r.p.m. record 


Lincoln Electric Company 
12818 Coit Road 
Cleveland 1, Ohio 
The Magic Wand of Industry 
16mm. sound, color 
Prevention and Control of Distortion in Arc 
Welding, 16mm. color sound 


Arc Welding, 


(Continued on page 534A) 
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HAND-WROUGHT IRON WORK IS EASY 





TOOLS AND MATERIAL 


| Aayone can create these beautiful 
projects without erporvience ’ 
© Material 1s cold formed 

© Jon components by squeere riveting 


© Formit moterial is correct thickness for 


easy accurate forming 


© Formit tools have been especially devgned 
to use this motenal 





© Complete instructions with each tool 
© Form took and maternal are not expensive 


WRITE FOR FREE FORMIT DESIGN 
CATALOG AND PRICE LIST 


0. Bex 5061 
ALBANY 5. NEW YORK 











BIG NEW ILLUSTRATED 


LEATHERCRAFT 


_,, CATALOG AND GUIDE 


LARSON LEATHERCRAFT 
FOR CRAFTS CLASSES 
@ Complete stock for any age or skill 
© Careful grading for uniform selection 
@ Guaranteed quality for best results 
@ Orders shipped same day received 


Whether your leathercraft needs are for 
Beginners’ Kits requiring no tools or 
experience (for young boys and girls) 
————< or fine tooling and carving leathers, 
accessories and tools (for older, more advanced students) ic will pay 
‘ou to check the new Larson Leathercraft Catalog FIRST. Dependa- 
le, guaranteed quality and careful, accurate grading help assure you 
of consistently excellent results, whatever your leathecceath program 
may be. Write NOW for your FREE catalog. 


J. C. LARSON CO., INC., Dept. 5313, 820 S. Tripp Ave., Chicago 24, iff. 


J. C. LARSON CO., INC., Dept.5313, 820 S. Tripp Ave., Chicago 24, Ill 











Please send me o FREE copy of your latest Illustrated Catalog and | 
Guide to Leothercraft. | 
i 

NAME I 
ADORESS i 


city STATE 
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EDUCATIONAL 
LAMP PROJECTS 


Of particular interest to in- 
structors — in woodworking, 
general shop, plastics, crafts, 
electricity, and many other ww 
shop courses. Students can de- 
sign and make the body of 
the lamp. We supply all other 
parts necessary—sockets, cords, 
plugs, shades, harps, switches, 


etc. Over 700 different parts ft] 
shown in wholesale catalog. 
A MUST for all instructors 
occupied with highly educa- 
tional and useful projects. 
Send 25¢ today for wholesale 
price list and parts catalog. 


\ 
p 
4 
f 


THE GEARON COMPANY 


Dept. 100-K11 * 27 S. Desplaines St. * Chicago 6, Ill. 











ALL NEW, COMPLETE CATALOG OF 


W00 & WOODWORKING 


EQUIPMENT 
FREE TO INSTRUCTORS 


Finest Domestic and Rare 
Woods ... Molding ... Tools 
ALL AT LOWEST PRICES 


INSTRUCTORS! Just mail coupon 
for your FREE COPY (25¢ to 
students) of our giant new 
woodworking catalog. We are 
America’s largest source of fine 
Jomestic and rare imported 
woods for projects. Also band- 
ings, veneers, inlays . . . all 
shown in full color. Includes 
yver 250 scroll patterns. See 
newest tools, equipment and 
hard-to-find cabinet hardware. 
Rush your request todsy! 






CRAFTSMAN WOOD SERVICE CO. 
Dept. F-11, 2729 Mary St. Chicago 8, il. 


@ 128 pages .. . many in 


full coler 
© Newest project ideas 
SEmbeossed movidings, 


' 

carved ernaements, | 
matched plywoods ond ' 
veneers 

@Same doy shipment; tes. C355 SR 
guaranteed l wosaweeseassouseeeseeoase. 
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Hele Your Studen 
( 4 AT ui 1<ei 
INSTRUCTORS 


“DO HIMSELF PROUD” 


(Continued from page 452A) 
Modem Talking Picture Service Film 
Libraries are ed at: 


We've had our ear to the 
ground — This is what we heard 








| 
At 3, Georgia - 247 ., 5.W. ? 
eg 16, Mass. 235 Shoot Heeect — and what we did — 
Buffalo 2, N. Y. ~ 122 W. Chi St. rm 
J cahile Cedar Rapids, lowa ~ 720 Ave., S.E. . 
ae id Charlotte 6, N. C. - 501 No. College St. E 
Whiatlae Chicago 11, Ilinois - 140 East Ontario St. 1, “Why doesn’t someone bring out 
om | Cincinnati 2, Ohio - 9 Garheld Place a good elementary drafting that meets 
Cleveland 14, Ohio — 1008 Superior Ave. today’s objectives. 
Dallas 1, Texas —- 413A No. Ervay Street a 
Denver 9, Colorado — 583 South York St. Action: ATS Dratting, by Giachino-Beukema, 
Detroit 1, Mich. - 4754 Woodward Ave. published last fall. Now in its comunt Fit; 
Harrisbe . Pe. ~ 928 Nexth Third Street aes. 2 
ouston 2, Texas — 26 annin Street 
Indianapolis 4, Ind. - 102 E. Vermont St. | 7 
Kansas City 5. Missouri — 1321 Main St. 2. “Most machine shop books are 
Los Angeles 57, Calif. - 2400 W. 7th St. | completely outdated. Industry is out- 
oo My om ~ 1754 rrp Ave. distancing our training program.” 
Milwaukee 3, Wisconsin — 0. a 
Plankinton Avenue . 
Minneapolis 2, Minn. — 1112 Nicollet Ave. | ay by pon BB, wg He ar 
New Orleans 12. La. ~ 815 Poydras St. | nations! survey. Brings modern operations 
New Yar 20, New York — 30 Rocheteller | and setups to the e ($5.50) 
za Concourse Shop # 
Omaha 2, Nebraska — 1410 Howard St. a 
Philadelphia 7, Pa. — 243 So. Broad St. 3. “Every farmer needs to be a me- 
Pittsburgh 22, Pennsylvania - 339 Blvd. chanic these days. Harness repair and 
_ of the Allies knot tying aren't the most important 
St. Louis 5, Mo. - 612 No. Skinker Blvd. rts of a farm shop course as some 
Oakland 9, California - 6117 Grove Street »oks indicate.” 
Sesitle §. Wath, — $514 U Wev | S 
Seatt . Wash. — niversity Wav 4 n 
means a better start Washington 5, D. C.- 903 15th St.,N.W. | |  Sicchenised Agriculture. by Sempeon-Mowery. 
towards a superior result! | ~~ First Silverplate, 25 minutes, color, hand tools welding electricity "and ‘hows 
ion’: : maintain inery on the farm-—all up- 
pen atte Coote Om my | Pioneer of Progress, 15 minutes 16mm. to-date. ($4.95) 
y a A ether ms ‘ally. The Nickel Plate Story, 16mm. color ct 
repared craftmetals are supplied, , Associeti : » 
cour students are given Bw tg wors Meginast Ase ietion of Plumbing 4. “Ability to sketch objects quickly 
chances of ncteworthy achieve- § 1916.18 20th Street. N.W is an important tool for the student 
ment. But don’: take our word for | Washington 6, D. C j in most industrial and vocational 
it—investigate the possibilities of ae courses.” 
these finer craftmetals in con- | Dale — Living, 16mm. black and s 
: shi : white s 
- aw one ale tte oe / Down the Drain, 16mm. color sound 7... Lue ee a ae wy ie 
metres pa booklet a metal The Fundamentals of Silver Alloy Brazing, simple shorteuts for acquiring « besic skill. 
price list. We think ou’ll be | 16mm. color and sound | (Price not determined) 
leasantly su to learn how Joe Makes it Pay, 16mm. sound color a 
nexpensive it is to give every stu- | New Horizons, 16mm. color sound = 
dent the benefit of the best in his | The Tube of Tomorrow, 16mm. color sound : * You can see these books at ovr booth at 
metalcraft projects. | Eternally Yours, 16mm. sound black and white the AVA Convention, or reserve your PERSONAL 
The Fundamentals of Silver Alloy Brazing, on-opprovel copy now. Just fill in, tear off, 
SAFE-T-ETCH 16mm. sound color ond moi! the information below te ws NOW. 


MON-ACID ETCHING COMPOUND Mechanical Refrigeration: How it Works, i 


been 16mm. black and white - . 
$ due: machunepened Cutting and Treading Pipe on Power Machines. Send me, on approval, copies of book 
Especially opined to Gass wort, because Bs 16mm. sound black and white numbers l 2 3 4 
Ne ee el online The Fundamentals of Silver Alloy Brazing, #3 soon 9s possible. 

compound, SAFE-T-ETCH, is a 





16mm. color sound . 

























faster ... easier way of etching aluminum. § Motion Picture Films 
po hye Se of catpey domed if eV 7 J About the Plumbing and Heating Industry N 
can supply the p blanks and shapes — (Catalog and Supplements Including Slide ome 
pag de hs ~ Jey ge Films, Visual Aids, and Demonstrations) Position .. 
now and get full information. No obligation, Pipe and Tube Sales School 
1 ee Sint compen te Cher Bram and Copper Com =i 
2 rass @ pany 
‘Pree INSTRUCTION BOOKLET, Wetstbuny, Conmectiont Addouss 
METAL PRICE LIST | Radiant Panel Heating, slide talk City 
| Reynolds Metals Company Zone..... State. ieieiscteatua 
2500 South Third Street 
- ———————+ | Louisville, Kentucky AMERICAN TECHNICAL 

Cra Otriipe a n | Pigs and Progress, 16mm. color sound 1ETY 

METAL GOODS rN soc 

5247 Brown Ave., St. Louis 15, Mo | Snap-On Tools Corp. 232 

Kenosha, Wisconsin w 
Please t int) De 
aaa (het 1 | How to Protect your Vacuum Grip Pliers, pt. 
NAME | film and film booklet, SS-130-C 848 East 58th St., 
| Punch and Chisel Film and Booklet, SS.3-F 
ADORESS } | Socket Film and Booklet, SS-59-F Chicago 37 
ony 20Ne stare | Torqometer Film and Booklet, SS-11-F 
i aT | (To be continued) 
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ntlon shop 
f 


We have in stock all 
the metals for the 
school shop... 
Aluminum ¢ Brass 
Bronze ¢ Copper ¢ Lead 
Nickel ¢ Silver *« Pewter 
Stainless Steel ¢ Steel 
Sterling Silver 
Zamac ¢ Zine 
Angles - circles - ingots 
rod, solders - sheet 
tubes - wire. 
We carry the widest assortment to top quality pro- 
ducts in Hardware, Machinery, Tools for wood- 
working and Metalworking shops. 
If you do not have our 1955-56 school shop 
catalog, send for it now! 
It's smart to buy Blue Ribbon lines from a Blue 
Ribbon source 






PATTERSON BROTHERS HARDWOO 


15 PARK ROW NEW YORK 38, N. Y. 


YOUR MOST DEPENDALBE SOURCE SINCE 1848 











Have you seen the revised 
editions of 


M INSTRUCTIONAL UNITS 
IN HAND WOODWORK 


By F. E. Tustison, Arthur G. Brown, and Lovis Barocci 
(September, 1954) 


MECHANICAL DRAWING 


By Edward Berg 
(September, 1954) 


“ AUTOMOTIVE ESSENTIALS 


By Ray F. Kuns 
(May, 1955) 


“ SHOP MATHEMATICS 


By C. A. Felker 
(July, 1955) 


RURAL ELECTRIFICATION 


By J. P. Schaenzer 
(October, 1955) 
Order your 30 day examination copies now 


THE BRUCE PUBLISHING CO. 
611 Bruce Building Milwaukee 1, Wisconsin 














KILN-DRIED 





SOFT TEXTURED 


SHOP : READY.TO-SHIP 
LUMBER APPALACHIAN HARDWOODS 


WE CAN SUPPLY 18 SPECIES OF WOODS, 
AND MANY SPECIAL ITEMS, USED IN 
INDUSTRIAL ARTS AND VOCATIONAL 
7 EDUCATION CLASSES. 

We know the kind of lumber you need for best 
results—grades, degree of dryness, texture and work- 
ability. All of our School Shop lumber is thoroughly 
kiln-dried to proper moisture content—and ready -o- 
ship. When possible we ship via truck transport 
direct to your school assuring prompt, convenient 
delivery. 









If you do not have our catalog, with delivered 
prices, write us and we will send you one—free. 


Prices as Shown in Catalog No. 55-S 


CORPORATION 
OF AMERICA 






EDUCATIONAL 
LUMBER DIVISION 
. 


ASHEVILLE, N.C. 


ONLY ster n $ 


gives you HEAVY-DUTY FLASKS 
engineered from 


ROLLED STEEL CHANNEL 


Almost a half century of 
“Know-How” assures re- 
cision-built steel flasks fabri- 
cated to highest quality 
Standards, Sterling Flasks 
have these patented, life- 
prolon onging features: ait steel 









welded construction . . . solid 
reinforcing bars .. . ” heavy 
rolled steel flanges ... square 
corners .. . full-width 


ing. Available in a variety 
of styles and shapes. Write 
for catalog. 


OVER 4500 FOUNDRIES 
USE STERLING 
STEEL FLASKS 








STERLING WHEELBARROW CO. 
Milwaukee 14, Wis, U.S.A 
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| Shop Equipment News 














1956 MODEL DE WALT 
POWER SHOP 


The 1956 Model of the popular “Power 
Shop” multi-purpose woodworking machines 
by DeWalt, Inc., incorporates 12 major de- 
sign changes. Designated the Model MBF (re- 
placing a previous Model MBC), the new 
machine is powered by a 4% hp. U.L. and 
CS.A. approved, direct-drive motor. This 
motor has 50 per cent more power than that 
of the previous model 





Power Shop Model MBF 


In addition to the increased power, new 
“Power Shop” also offers 11 other new fea- 
tures. Noteworthy among these are the fol- 
lowing: a specially designed top-quality com- 
bination saw blade; a new white-face bevel 
scale, repositioned for easier, more accurate 
reading; sintered metal rip lock and miter 
latch with red plastic control knob for easier 
locating and faster adjustments; dust-proofed 
relay boxes and thermal overload protectors; 
new white-face rip scale; a tamper-proof 
rotary Safety Starting Switch assembly; and 
several other less noticeable, but equally de- 
sirable, design changes 

Recognizing the element of danger inher- 
ent in any power tool DeWalt has attempted 
to provide its “Power Shop” machines with 
every practicable safeguard against accidents. 


(Fer Convenience Circle index Code 0901) 


HIGH SPEED AIRCRAFT EXTENSION 
AND THREADED SHANK DRILLS 
Aircraft Extension and Threaded Shank 

Drills are furnished by Whitman & Barnes, 

Plymouth, Mich 
Extension Drills. These drills were designed 

for use where drilling operations, on aircraft 


(MIG PLED AIRCRA/T EXTENSION AND THLAGED SHArE ORAS: 





. lengths. Shanks are spring 

prevent bending and breaking. All sizes have 
flute same as equivalent sizes of 
Jobbers’, Wire Gauge, and Letter Size Drills. 

Threaded Shank Drills. When ordinary drill- 
ing units cannot conveniently be used in close 
quarters, and at difficult angles, it is advan- 
tageous to make use of angle drives and flexible 
shaft drives with screw adapters. Separate 
adapters are required for plain threaded shank 
drills, but on the hex type of shank, the 
adapter is an integral part of the drill. Thread 
sizes are 5-40, 10-32, and %-28. Drills are 
made in two lengths — short series and long 
series. 

Sizes range from Yg in. to %& in., No. 1 
through No. 50 wire gauge and “A” through 
“W” letter sizes. 

For additional information, write for illus- 
trated circular showing specifications and 
prices. 

(For Convenience Circle index Code 0902) 


ADJUSTABLE STOCK STOPS 


Innovations in the design of adjustable 
stock stops for second operation screw ma- 
chine work is shown in the accompanying 
illustrations of these new Brown & Sharpe 
products 





Adjustable, Solid and Spring 
Ejector Stock Stops 


In this new Brown & Sharpe design, means 
have been incorporated for attaching the 
stock stops to standard collets. Special collets 
with threaded ends, pins or screws to hold 
the stop in place are not required. The stock 
stops are readily interchangeable in regular 
spring collets for round and hexagonal stock 
and are made in two styles, spring ejector and 
solid, eliminating additional investment in 
special collets. 

Insertion in a collet is simple and fast; the 
operator merely selects the required stop and 
inserts it in a collet of corresponding size. A 
partial turn raises a stock pin in the collet 
slot and a few additional turns lock the stock 
securely in place. 


In the adjustable spring ejector stock stops, 
two adjusting lock nuts on the end of the 
spring plunger, shown in the illustration, con- 
trol automatic ejection of work pieces of 
varying lengths. Both adjustable solid and 
spring ejector stock stops are made in three 
sizes for use with No. 10, 11, and 22 spring 
collets. 

(For Convenience Circle index Code 0903) 


PROTO PLASTIC TOOL GRIPS 

Addition of plastic tool handle grips on 23 
Proto tools has been announced by the Plomb 
Tool Company. According to safety engineers, 
continued use of tools with metal handles 
causes nerve, tendon, and muscle fatigue. Re- 
search proved that a plastic insulation, as 
provided by the new Proto tool grips, would 
prevent such fatigue. 


Proto Plastic Tool Grips 





The grips, identified as “Handeze,” are made 
of red vinyl plastisol and come in three sizes. 
The small size fits most 4- to 6-in. pliers, 
the medium size fits 6- to 8-in. pliers, and the 
large size fits 8-in. and longer pliers. The 
grips can be slipped onto most handles quite 
easily, and soap lubrication can be used for 
hard fits. Placing a tool with the grips in gas- 
oline shrinks the plastic and provides an 
extra tight, permanent fit. 

The 23 Proto tools available with factory- 
installed “Handeze” grips include three multi- 
ple-leverage snips, a nipper and 19 pliers in 
diagonal cutting, needle nose, straight nose, 
round nose, lineman and battery types. 


(For Convenience Circle Index Code 0904) 


KODAK INTRODUCES TWO NEW 
FILMSTRIP PROJECTORS 


Operating ease and greater projection versa- 
tility are stressed in two new, Filmstrip Model, 
Kodaslide Signet Projectors introduced by the 
Eastman Kodak Company 

Designed for showing both single-frame 
filmstrips and 2 by 2-in. color slides, the new 
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projectors are expected to find widespread use 
in schools, churches, and business because of 
their top level optical performance and simpli- 
fied operation and maintenance 

The newly designed Signet filmstrip feed is 
extremely simple to load and easy to operate 
with a unique Geneva advance mechanism 
providing fast, accurate film advance. Full op- 
erating instructions are printed on the filmstrip 
mechaniem for ready reference. Both Signets 
also feature an automatic take-up slide changer 
which gives smooth feeding action and stacks 
slides in a convenient receiver in the order 
shown. Either machine offers optional use of 
the Airequipt Slide Changer or a single-frame 
stereo adapter 

(For Convenience Circle Index Code 0905) 


MULTI-PURPOSE PLASTIC PRESS 

A new plastic press which performs three- 
dimensional forming operations in thermoplas- 
tic sheet materials up to 18 in. square using 
the principles of mechanical stretch forming, 
vacuum forming, and blow forming has been 
announced by O’Neil-Irwin Manufacturing 
Company, manufacturer of Di-Acro Precision 
Metal Working Machines 


fe 





Top view of the new Di-Acro Plastic 
Press for free blowing of plastic sheet. 


Designated Di-Acro Plastic Press, the platen 
of the press is raised and lowered by a screw 
action on the center column. Four guide- 
posts on the corners keep the press in align- 
ment. Maximum draw of plastic sheet ma 
terial in the press is 8 in 





Another top view of the new Di-Acro 
Plastic Press for stretch forming a shade 
for a study lamp. 


A motor driven vacuum-pressure pump in- 
corporated into the design of the press makes 
it possible to perform both vacuum and blow 
forming. Change-over time from one opera- 
tion to another takes but a few minutes. The 
same forming mold can often be used for both 
vacuum forming and blow forming 

The processes which can be taught on this 
small press are basic to what can be done 
on larger commercial presses, and inside of 
one hour an instructor can demonstrate the 
three basic processes 


(For C Circle index Code 0906) 
REFERENCE CHART 


The Frederick Post Company has compiled 
a combination conversion and decimal equiv 
alent chart listing inches to foot conversions 
plus metric equivalents on one side and stand 
ard decimal equivalents on the other. This 17 
by 22-in. chart may be obtained free by writ 
ing direct to the Frederick Post Company 


(For Convenience Circle Index Code 0907) 


sim 4 + Oeste es 4S 








To teach electronics better—at lowe 


















EICO KITS are top-quality professional TV/radio/ 
electronic test instruments—embody latest performance-proven 
design and circuitry. Complete with all components, pre-punched 
chassis, deep-etched aluminum panel, rugged steel! case. ‘Begin- 
ner-Tested” step-by-step instructions help the student learn by 
“doing it himself"’—quickening his familiarity with the construc- 
tion, op ion and nance of electronic instruments. 








1000 
Obms/Volt 
Multimeter 
$12.90. 
ired $14.90. 


536K 
Pull Oscilio- | Tube Volt- ‘nal Generator 
* meter ‘KIT $189.95. 
KIT $44.95. ' KIT $25.95. ' Wired $29.95. | KIT 
Wired $79.95. . Wired $39.95. : (WwW 


425K 5” Push- ‘221K Vecuum | 320K RF Sig- | 


scope 


Prices 3% Sigher of West Coon 






FREE Catalog VE-11 describ 
wired instruments—the industry 
for it now, 


ELECTRONIC INSTRUMENT CO., Inc 
* Brooklyn 11, N. Y 





84 Withers Street 


KESTER 


Preferred in classrooms 
from coast te coast because 
it's the same fine solder 
they'll be using when 

they graduate! 


Write for free Kester Solder 


booklets... both instructor 
and Student editions. 















| 


AAAI 


N\\\\\ 


KESTER SOLDER COMPANY 
4257 Wrightwood Avenue * Chicoge 39, Iilinois 
Nework 5, New Jersey * Brantford, Coneda 
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)ossoRn | 


LEATHERCRAS | 
pRoJEcTS 


= 


Hundreds of practical itenn 
in complete pre-cut, pre 
punched kits .. . ready for 
simple, interesting assembly 
Make genuine leather belts 
moccasins, wallets, knife 
sheaths, ax holders at frax 
tion of their retail price 


Send 254 for new 72-poge 












describes hun 
dreds of handicratt projects 
Write tedey. 

THE HOUSE OF LEATHERCRAFT 
16 178 37th VEaR 







2306 £. Washington Street 
Dept. C, Jollet, iitinois 


SHOP TEACHERS 
GET MY NEW CATALOG 







50¢ TO STUDENTS 
Werld's largest selection of 
rare weeds — over 100 
kinds. in veneer, inlays, 
lumber, plyweed. All illus- 
wated in netvrel color 


Pratl. 
’ 


ptm oy 





5 wonsoring 


SCHOOL DIVISION OF 
ALBERT CONSTANTINE & SON, INC. 


2050 EASTCHESTER ROAD NEW YORK 61, N.Y 


COPPER ENAMELING 


letest, catest hebby activity you've ever 
seen. fosy Ay « enameled jewelry te weer and to 
give. Complete tine of Kits, Kilns, » enamels, 
and jewelry findings ot lowest prices anywhere, Fost 
delivery trem tremendous stock; postpeid direct te 
you. Write for PREE Iiivetrated List 23115 today! 
EASTERN HANDICRAFT SUPPLY CO., INC. 
SPRING STREET NEW YORK 12, N.Y 


“AUTO MECHANICS 


WANT TO KNOW 








WHA 
ALI 


4 ee 


Publishers, 40 West 28rd St., New York 10, &. ¥, 








Series se 


| Dallas, 





wry |_Yews Mates _| 





@ The all-male California State Polytechnic 
College will henceforth be a coeducational in- 
stitution. Marjory Maxine Elliott of ».Los 
Angeles has been added to the faculty. During 
the coming year she will teach courses in 
family relations and assist with planning for 
the home-economics program which California 
State Polytechnic College expects to start in 
the fall of 1956 

Miss Elliott, now with the teaching staff 
at the University of California at Los Angeles, 
is a former associate professor of home 
economics at Stout State College, Menomonie, 
Wis., an assistant state superintendent for 
lowa’s state board of vocational education, 
and a lecturer in home economics at the 
University of Hawaii, where she also super- 
vised intern teachers. 

Only California state college restricted to 
men, Cal Poly began accepting coeds with 
the current summer quarter. 
women will be held to those 
teaching credentials until the fall of 1956. At 
that time, President McPhee has announced, 
all programs in the college’s engineering, 


agriculture, and liberal arts divisions will be | 


opened to women 

@ Sculpture in Silver from Islands in Time, 
an exhibition sponsored by the Towle Silver- 
smiths in co-operation with the American 
Federation of Arts, will open at the Brooklyn 
Museum on September 14 through October 16 

li will be shown at five other leading 
museums during 1955 and 1956 including J. B 
Speed Museum, Louisville, Ky., from October 
30 to November 20; Museum of Fine Arts, 
from December 4 to 25; M. H. De 
Young Memorial Museum, San Francisco, 
from January & to January 29; and Seattle 
Museum ftom February 12 to March 4. A 
concluding showing is scheduled from March 
18 to April 8 at a museum to be announced 
shortly. 

In the exhibition will be small silver sculp 
ture — none larger than 12 inches in height 
from periods of art history from the early 
Egyptian to 1955. 

@ Vacuum forming thermoplastic sheets is 
the subject of a 40-page book published by 
the Plastics Division of Monsanto Chemical 
Co., Springfield, Mass. 

The booklet is based on original informa 
tion developed jointly with the industrial de 
sign laboratory of Pratt Institute. Simply 
written, this basic text lists advantages of 
vacuum forming and describes process 
equipment, mold design, mold preparation, 
production techniques and methods of dec- 
orating and post-forming. A sketchbook of 
profitable ideas for vacuum formed products 


| is included. Book is available on request 


| Carbide and Carbon Corp., 





¢ Sixty-eight more Union Carbide Scholar- 
ships will go into effect in the fall of 1955 at 
11 additional colleges and universities 
For further information write to 
30 East 


Union 
42 St., 
New York 17, N. ¥. 





Huge discounts ranging from 10%- 
40% .. . are now offered on our com- 
plete stock of craft supplies. Send fer 
our FREE catalog listing the 

@ latest materials, Books, tools 
and ideas. Our quan- 
tity discount schedule 
will be included. 


CRAFTSMAN 


TYSV 


SUPPLY HOUSE 


Enrollment of | 
possessing valid | 











LAMP PARTS 
and 
ELECTRICAL 
SUPPLIES 


Send For FREE Catalogue 


Prompt and Courteous 
Service 
Discounts Available 


L. H. KASSEL & CO. 


208 1 & P Terminal Whee. Bidg 
Ft. Werth, Texos 














QUANTITY DISCOUNTS 
on LEATHER SUPPLIES 


Complete supplies 
leather, books, 







tools. 60 locations 
coast-to-coast 
guarantee faster 





serviceatiower 
cost. 


ia Write For New Leathercraft 
Catalog No. 78. 


TANDY LEATHER CO. 


Box 791-RC Fr. Worth, Tex. 


P.O. 





Special experience since 1910 to help you an- 
swer every need, in all crofts! Leothercrafts - 


60 HIG PAGES. 
leather 


Thevsends of items, projects, 
every interest in oll crafts. Write tedey! 


SAXCRAFTS Dept. IN-10 
DIVISION OF SAX BROS., INC. 
*1111 No. 3rd St., Milwoukee, Wisconsin 


KNOCKDOWN 
CEDAR CHESTS 


Write 
for 
Free 
Price 
List 
Today 


BEDFORD LUMBER CO. 
SHELBYVILLE, TENN. 
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FIBERGLASS PROJECTS 

















Whet Mokes Fiberglass 


and Liquid Plastics se 
Velveble for the Schoo! Shep? 


industrial 


1. Base of Handling. These versatile 
materials can be fabricated with smal!) hand 
tools 

2. Fibergiass Combines beautifully with wooed ond 
metal projects. 


3. Neo Heat or Pressure Required 
4. Quickly Available in any quantity 
5. Low Project Cost average varies between 2 5« 





to $2.00 
6. Practical, tit d instructions show you how 

to get started 
Special School Folder contains a series of sitmulating 
shop lessons written by teachers for teachers and shows 
you how to fit these educational project inte your 
present shop programs 

copy will be mailed to all teachers 


FREE upon request. Write te Schoo! Dept. M-5O0 


THE CASTOLITE COMPANY 


Mlinois 


@ Producers and Distributors of Costing, 
nating, 
~ Industry, 


Lomi- 
Coating and Molding Resins — Serving 
Science, the Arts and Crofts - 











9% Page Catalogue 

g LISTING , A~- & REFER. 
ENCE MATERIAL IN MOST 

ALL LIMES OF ARTS & 








CRAFTERS of PINE DUNES 
MILLER ROAD OOSTBURG, wis 








TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 


NOW AVAILABLE 
IN 3 SIZES 


Ne. 425 Piurality 
Sub Jr 


Ne. 450 Plurality J. 
No. 475 Piurality 

Grinding can be done on 
@ cone, coarse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pect, efficient, serviceable, 
easily accessible and hos 
ball bearing direct motor 









Ne. 450 
Plurality Jr. 


drive. Especially 
gvorded for school 
shop use. Details on 
request. 


MUMMERT-DIXON CO. 
HANOVER, PENNSYLVANIA 


Originators and Pioneer Manutacturers of 
Oilstone Tool Grinders 
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Industrial Arts for the Gene 


By Delmar W. Olson. Cloth, 
by 9% in., $4. Prentice-Hall, Inc., 
City 

A text aimed at showing the student the 
breadth of industrial activity areas, and the 
materials, tools, machines, processes, and occu- 
pations which American business and industry 
require to produce what is needed to perpet 
uate our way of life in the United States 

To do this the author has divided his ex 
planatory and instructional material into 
seven chapters under the headings: industrial 
arts and you, industrial drawing and design, 
the wood industries, the metal industries, the 
electrical industries, the graphic industries, and 
the ceramic industries 


ral Shop 


307 pp., 6% 
New York 


Auto Repair Manual 


Cloth, 160 pp., 6% by 94 in., illus., 
Popular Mechanics Press, Chicago, Il 
This  fix-it-yourself book contains an 


$2.50 


| enormous amount of information about your 


automobile. It tells, for instance, what makes 
automatic transmissions automatic, how the 
manual transmission works, why automobiles 
are now equipped with 12-volt ignition sys 


tems, how to tune up your motor, take care 
of your brakes, service the carburetor, care 
for your batteries and electrical system, clean 


the auto interior, build vour own rear-window 


defroster, or an air cooler for your car, or a 
sturdy overnight trailer 
Industrial Arts Woodworking 
John L. Feirer. Cloth, 317 pp. 6% by 
9% in. illus.. $2.96. Chas. A. Bennett Co., 
Inc., Peoria. I 
A well-written and illustrated text for the 


school woodshop 

Its various chapters show how to get started 
in woodworking: get out the rough stock; 
complete the squaring operations; cut out 
curved and irregular pieces; decorate, shape, 
and bend woods: cut holes and make joints; 
assemble and finish projects; sharpen tools 
and use woodworking machines 

The book also contains a number of excel 
lent project designs 


Selfwelding — A Method for Making 
Home Projects in Metal 


By L. H. Houck. Cloth, 128 pp. 6 by 
8% in., illus., $1 in U. S. A.; $1.50 elsewhere 
postage paid. The Lincoln Electric Co., Cleve 
land, Ohio 

A new book of home projects in iron and 
steel that can he mad in anv home shop 
over 80 useful ideas in home maintenance and 
decoration with complete plans, photographs, 
and suggestions for making them 


The hook explains how, with a new simpli 
fied Selfweld method, anyone can work with 
metals 
Everything and the Kitchen Sink 

Cloth, 160 pp.. 7% bv 10% in.. illus.. $4 
Farrar, Straus & Cudahy, Inc, New York 
City 


An interesting account of how America has 
changed from an early primitive agricultural 
civilization within the space of a century 
until it now is leading the world in industrial 
science, invention, and production 

The book was specially written to com 
memorate the centennial of the Crane Com 
pany. It contains a recital of what was done 
in the past with many direction pointers of 
what is to be accomplished in the future 


HEATING EQUIPMENT 


ELECTRIC PORTABLE OVEN 


For preheoting Methy! 
Methocrylate in sheet 
or red form where it 


Oven is con- 
welled by a newly 
developed thermo- 
static control, sealed 
in and conveniently 
placed on the front 
pane!, of the Oven. 
it con accurately be 
set ot any desired 
temperature where o 








quick rate Rai P heat 
vp te 306 . = 
> a7 Ne. 600 
Due to the Alumi c +h the Oven is very 
light in weight end con be carried from the room or 


project te project. As it operates on 110 volt AC or 
DC, it con be plugged into any 110 volt receptacie. 


SPECIFICATIONS £08. 

Interior Wattage Phila. 

Mode! Size 110 AC-DC Price 
600 12°Wxl 2”Dx12°H 700 $ 90.00 
602 24°Wal 2°Ox12°H 1400 145.00 


Send for Complete Details 


THE ELECTRIC 
COMPANY, INC. 
5067 Cottman Ave. Philadelphia 35, Po. 











PROTEXEM 


VAPOR ACTION 
BRUSH CONDITIONER 


A MODERN SCIENTIFIC METHOD for storing, 
preserving and reclaiming brushes. 

VAPOR ACTION keeps NATURAL BRISTLE and 
NYLON brushes ready to use. Reclaims 
HARD-AS-ROCK brushes. 

BRUSHES HANG IN VAPOR not in liquid 
VAPOR penetrates the paint in brushes 
and keeps them soft. BRUSHES ALWAYS 
READY to use 


SAVES VALUABLE 
CLASS TIME 
Write for complete information 


Wisconsin Laboratories Inc. 


Dept. 1A 
Dousman, Wisconsin 
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40A 








Descriptive dete, on request 


F. WEBER CO. 
PHILADELPHIA 23, PA. 
$1. Lovis 1, Mo. Baltimore 1, Md. 
Potronize Your Nearest Weber Deeler 


KNOCKDOWN CEDAR CHEST 








and Aromatic Red Cedar Lumber 





WRITE FOR FREE PRICE LIST TODAY 
GILES & KENDALL CO., Hunteville, Als. 


Mustrated! Simply Written! Important! 
SAFETY IN THE HOME WORKSHOP 


Timely beoklet prepared by Popular Mechanics Mago- 
industry. a Yourself craze 





making of men 
ond -\--,; of tools. 
Shovid be in the hands of every boy fee 4 
shep work — end read by all parents. — 
tity discounts. SEND FOR FREE SAMPLE COPY 


POPULAR MECHANICS PRESS 
200 Bast Ontario $1. Dept. 1AV-1! Chicago 11, til. 





CASTINGS: 1or scnoor proscts. | 


Build Home Machines. 
Designed machining 
ond as projects fer top interest 
end instruction. Send for 
tive literature on our 
ABLE CASTINGS and bive prints. 


DESIGNERS COMPANY 
724 Munroe Ave. Secins, Wis. 























Room 242 228 N. La Selle St. Chicago 1, tll 























LUMBER FOR SCHOOLS 
T. A. FOLEY LUMBER CO. 
PARIS, ILL 

















LOOMS, Table and Foot 


REED. RAPHIA, 
HANDICRAFT SUPPLIES 


SEND FOR CATALOG 


J. L. HAMMETT CO., CAMBRIDGE, MASS. 








WANTED 


Teacher of General Metals in High School. 
Stout graduate preferred. Salary up to $5,000 
te start. Credit given for experience. Write 
SUPT. OF SCHOOLS, STRATFORD, CONN. 








PLASTICS and Supplies 


Scheels in every stote of the Nation use ws os 

their principal seurce of ° 

WE ARE A LEADER IN PLASTIC FIELD. 

Write for FREE list of , materials, and 

supplies. Our prices ore 5 

PLASTIC SUPPLY COMPANY 
Street S. Levis 3, Me 


200 











NOVEMBER, 1955 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
| MAKE BOWS and ARROWS 
Everything for your | LARGE STOCK PREPUNCHED LEATHER — GLUING WITH 
Mechanical Drawing M1 FLAT BOW 800K ‘news how $1.08 HOT GLUE 
. Ry hah gp Seas al tone on, 
in 3 colors now ready. Its free but, 10¢ to 
help cover com, appreciated eras de ty treme 7 
re INDIANHEAD ARCHERY MFG. CO. Be'warm siecle” give pete. 
LMA, CO PAT BA 
® — Sebaiee, one at it = 
DRAWING MATERIALS TEACH IN CHICAGO = 
DRAWING INSTRUMENTS || *A‘A*” *<HEDULE $3750 te $7000 In 12 STEPS ee eatin tenga STAWARM ELECTRIC CO 
CREDIT FOR EXPERIEN or” ay’ 50 N. Chestnut S$. 
DRAFTING ROOM FURNITURE he wn py etl maine creas tt cosmecanc aiand 














METAL CRAFTS 


Tools, Materials and Supplies 


© Hammers, anvils, enamels, etching 
materials, books and findings. 
Send 50¢ for our new catalog 1A. Pay- 
ment credited on first $3.00 order. 


METAL CRAFTS SUPPLY COMPANY 


10 Thomas Street Providence, Rhode Island 





Desiqning Aids 
Dratting Material 
Drawing Equiprart 


<i 

Made of Brass 
Nickel with extra 
awe ty $2.25 


dt Shop Tools 
tie BeLiveny Craft Supplies 
Write 


ite for FREE Coteleg Today! 

MODERN SCHOOL SUPPLIES 
For the Graphic and tates ial Arts 

?.0. Box 958, Hartford |, Conn 


























CARVING TOOLS 


HOBBYCRAFT SETS 





35776. Tremont Ave. Wow York 65, 6.7. 








Electro -Typers 


Especially qualified to be of serv- 
ice to the school printshop. 


Promptness and quality assured. 


Forms returned same day re- 
ceived. 

















USE THESE CARDS 








High Grade 


Printin g Inks 


For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 


MARTIN DRISCOLL & CO. 


610 Federal S. Pertiand, 407 E. Michigan %. 
Chicage, til. Oregon Milwovkee, Wis. 
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READER’S SERVICE SECTION 


INDEX TO SHOP EQUIPMENT 


The index and postpaid cards below are provided for your conveni in requesting product 


information, catalogs and literature offered by the advertisers and the manufacturers listed in 
Shop Equipment News. To obtain this information or literature, encircle code numbers, sign the INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





















card, tear along perforated lines, and mail. Your request will receive prompt attention. 400 North Broadway, Milwaukee 1, Wisconsin 
Code November, 1955 
Pp | Code Page 

Ne. Ne. | Ne Ne. Please ask the manufacturers, whose code numbers 

110 Adjustable Clamp Company........ 16A | 1121 Cincinnati Milling Machine Co. 15A | have encircled, to send me the information, cata- 
Clamps. Cutter and tool grinder. Free catalog. logs, or product literature offered in this issue. 

111 Allied Radio Corp., The 29A | 1122 Constantine & Son, inc., Albert 38A 1100 NTT 02203344 SS NGS ONT 
Electric Builders’ kits. Free supply Hardware and special tools. Free mW 1112 «1923-19340 S048) «SK «OCGT O78 
guide. catalog to shop teachers. 112 1113 1124) = 4135 1146) = 4157 1168 1179 





113, «1314 S925) s936) S047) SB OSD OBO 























112 American Gas Furnace Co... 40A | 1123 Crafters of Pine Dunes... 39A 
Furnaces for heat treating. Craft supplies. Free catalog 114-1095) 19260937) 1148 SH «17018 
15 W160) 1927 1138 1149) = 1160—Sté=«*é;‘S TT 11862 
113° Americon Technical Society 34A | 1124 Craftsman Supply House 38A 116 #1997 «+1928 41939 «619500 «619610 «O972~—=CO*83 
Shop books. Use coupon page 34A. Handicraft Supplies. 117, «4098929408 1162 «1173'—=—«NN84 
114 Armstrong Bros. Tool Co. ; 16A | 1125 Craftsman Wood Service Co.. 33A 118) 1119-130 sTN4T SZ 16S 7H NBS 
Tool holders. Woods, moldings and tools, Use 119 «11200 ss4037)0 «194253 64 OTS OBS 
coupon on page 33A. 1110 «1927932194354 «06S 7H C'BT 
115 Atlas Press Company, The 6A &7A 
Vertical miller. Send 50¢ for school 1126 Crow Electric-Craft Corp. JIA NEWS OF PRODUCTS FOR THE SCHOOLS 
shop planning guide. Electronic kit. Write for bulletin. 0901 0902 0903 0904 (0905 40906 «0907 
116 Audel & Co., Theo ; ; .. SBA 1127 Delta Power Tool Div. Rockwell 
Builders guides. Use coupon page Mfg. Co. 2A 
38A Shop text books. Use coupon page 
2A. 
117 Badger-American Electrotype 40A 
Electrotypes. 1128 Designers Company. . , 40A Nome Position 
Castings. Free literature. 
118 Bedford Lumber Co. ea : 38A 
Knockdown cedar chests. Free price 1129 Dietzgen Company, Eugene 2nd cover School 
list. Drawing instruments 











119 Bergen Arts & Crofts... ; 40A | 1130 DonJer Products niekee 40A Address 
Jewelry croft supplies. Free 1955 Project equipment. Free catalog. 
catalog. 
| 1131 Driscoll & Co., Martin. ... 40A City Zone State 
1110 Berger Scientific Supplies Corp. 29A Inks. 





Drafting kits. Free literature. 
1132 Duro Metal Products Co.. 17A 


Band Saw. Free catalog. 





TIT Black and Decker Mfg. Co. 5A 
Electric drills. 




























1133 Eastern Handicraft Supply Co. 38A 
1112 Blount Co., J. G. 7A Copper enameling. Free list INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
Woodworking and metal spinning n 
hem net ine on 400 North Broadway, Milwaukee 1, Wisconsi 
Projectors. Use coupon page 27A November, 1955 
1113 Board of Education. . sees 40A | fer information. Please ask the manufacturers, whose code numbers 
Teaching positions. Write for 
re amie Ae | 1135 Electric Hotpack Company, inc. 39A | have encircled, to send me the information, cata- 
Electric portable oven. Send for logs, or product literature offered in this issue. 
1114 Board of Examiners.......... . 40A | details. 
Teaching positions. Write for 110 «1017922033144 SS GHC 
information. 1136 Electronic Instrument Co. (EICO) 37A m1 hay See ee) | ee) nn) 
; Electric kits and instruments. Free 112 1113 1124 1135 1146 1157 1168 1179 
1115S Boice-Crane Company........14A & I7A catalog. 113 1194)» «6192504436 ~s«947)ssSB «OSD O80 
Jig saw and table jointer. Use cou- 
pons pages 14A & I7A for free 1137 Foley Lumber Company, T. A. 40A 114 115 1126 1137 1148 1159 1170 118) 
literature. Lumber for schools. Free catalog 115 «1316 )=«=61927)Cs938 2 S149) —6O)SOi*d71 1182 
1116 é 116 1117 1128 1139 1150 1161 1172 1183 
Gredhead-Garren Compony S20 | 1138 Form aoa 117° «118 «1129140876273 
School shop lumber Hand wrought iron work tools. Free 
catalog. 118) =O 119 = 130S—s«*d 4 1152 «(-1163)SCisd1974~—SsO85 
1117 Bruce Publishing Company | 19 1120 1131 1142 1153 1164 1175 1186 
tees .-35A & 3rd cover | 1139 Gearon Company, The 33A 1110 «19270324354 «6S 7HSC*d‘'B 
Basic shop texts. Examination copies. Lamp projects. Send 25¢ for catalog. 
| NEWS OF PRODUCTS FOR THE SCHOOLS 
1118 Castolite Co., The 39h 1140 Giles and Kendall Co. 40A 0902 0904 (0905 «0906 
Plastic casting & Fiberglass supplies. Knockdown cedar chest and lumber 0901 0903 0707 
Free booklet to teachers. Free price list. 














Challenge Machinery Co... ... 320A | 1141 Greenlee Tool Co. 12A 
Work benches and paper cutters. Hand tools. Free literature 

1120 Cincinnati Lathe & Tool Co. 11A | 1142 Hommett Company, J. L. 40A mn — 
Lathes | Handicraft supplies. Free catalog 






School 


USE THESE CARDS $ — 


(Index continued on next page) 














These postage cords are provided for the convenience of directors, supervisors, and shop instructors Acérees 
in requesting inf tion on products, services, booklets, and catalogs offered by the advertisers " 
in this issue. Tear along perforated line and mail. City Zone State 








1954 Revised and Enlarged Edition — 





USE THESE CARDS 
The cards below are postpaid and perforated for 
your convenience in requesting 


tien, catalogs, and literature 
and firms listed in this issue. 


sengye o 


1143 Hardwood Corp. of America........ 





READER’S SERVICE SECTION 





Shop lumber. Free catalog 


1144 Indienhead Archery & Mfg. Co...... 40A 

















Archery and leather kits. Send 10¢ 
for catalog. 


1145 Kelemezoo Tonk & Silo Co........ 10A 




















Metal cutting band saw. 


1146 Kassel & Co. b. H... 6 ee eee 38A 



































Lamp parts & supplies. Free catalog 


Kester Solder Company... ithe Oe 
Flux core solder. Free catalog. ‘ 


1148 Larson Co.,, J. C... 2. cece ccnnes 33A 
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Leather & kits. Free catalog. Use 
coupon page 33A. 


LeBlond Machine Tool Co., R. K. 
4th 


Metal Crafts Supply Co........... 40A 
Tools, materials and supplies. Send 


50¢ for catalog. 


Craft metal, Use coupon page 
34A. 


Millers Falls Compony............ 8A 
Planes. Send for catalog No. 49. 


Woodworking project. Free reprint. 


Northfield Foundry & Machine Co... 12A 
Woodworking machines. Free 
catalog. 


Oilstone tool grinders. Write for 
bulletins 384 and 585. 


O'Neil Irwin Mfg. Compony..22A & 23A 
Boy Proof Metalworking machines 
and 38 ideas for metal and general 
shop instructors. Use coupons page 
22A & 23A. 


Osborn Bros. Supply Company.... 38A 
Leather craft projects. Send 25¢ 
for catalog. 


1162 Parks Woodworking Machine Co.... 10A 







Planers. Free literature. 


1163 Patterson Bros............. 0666055 35A 
Metals. Free catalog. 

1164 Paxton Lumber Co., Frank......... 14a 
Lumber. 

1165 Pittsburgh Plate Gloss Co.......... 21A 
Pittsburgh pain 

1166 Plastic Supply Compeny........... 404 


Plastic and supplies. Free list 


1167 Popular Mechenics Press........... 40A 





Wil 
MTT Na MH st 


a ey ee CaN Free 


1169 Queen City Machine Tool Co.. 
on wos rinder. Free 


oe rahe Fi 





Sheldon Machine Co., Inc.. 
es. 


Power tools. Free catalog. Use 
coupon page 19A. 
Simonds Sow & Steel Co........... 





er . Fr toh 





Woodworking tools. Free cata 
Use coupon page 13A. 


es TE, Bie ccaencescnccs 
Secdiddon tesks. Write for information. 


a eens 
Sterling Wheelbarrow Co.......... 
Heavy duty flasks. free entalen. 


Vendy Leather os pon a 
t li . 





1183 Universal Scientific Company 
Electricity and electronics books. 
Use coupon on page 29A. 


Walker-Turner Division 
Tilting arbor saws. 


Weber Company, F................ 
Drawing materials and ins 


Wilton Tool Mfg. Co.............. 
ises. Use coupon 24A for free 


0902 Whitman & Barnes... 
Air ae and Threaded 


0903 Brown & Sharpe. ; 
Adjustable Stock Stops 


0904 Plomb Tool Co........... 
Proto Plastic Tool Grips 














The Popular 
Herman Hiorth Series 
of 
Woodworking Texts 


PRINCIPLES OF 








WOODWORKING 








All the essential information on 
hand end machine tools and 
woodworking processes, arranged 
in family groups, is covered in 
this standard fundamental text 
Includes instructions for the pro 
duction of representative projects 
that apply the information con- 
tained, with special emphasis on 
$2.88 


cabinetwork 





BASIC 
WOODWORKING 
PROCESSES 


Lists, describes, and illustrates in great 
detail the most important hand-tool 
operations in elementary woodwork. Pre- 
sents thoroughly for the beginner such 
operations as sharpening, sawing, plon- 
ing, grooved joints, dove-tail joints, glu 
ing, woodfinishing, etc. $2.20 


OPERATION OF 
COMMON 
WOODWORKING 
MACHINES 


This indispensable text for beginners 
in machine woodworking describes the 
12 woodworking machines most com 
monly found in school shops, plus the 
operations performed on them and the 
correct feeding methods. $1.72 


MACHINE 
WOODWORKING 


This advanced text on woodworking 
machines features a wide range of prac- 
tical information on their structure and 
their uses in today’s industries. Includes 
chapters on circular, jig, and band saws, 
shapers, and routers, among many others. 


$3.25 











WOOD FINISHING AND 
PAINTING MADE EASY 


By Ralph G. Waring 
Answers every possible question encountered in 
the selection and application of suitable finishes 
to woed and metal, from cabinet work to 
bronze finishing. $3.50 


INSTRUCTIONAL UNITS 
IN WOOD FINISHING 


By 8. A. McGee & Arthur G. Brown 
Complete instructional units in wood finishing, 
based upon the primary jobs and procedure 


necessary to prepore materials, apply stains, 
filler, varnishes. $2.50 
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INSTRUCTIONAL UNITS IN HAND 
WOODWORK 


By F. E. Tustison, Arthur G. Brown, and Lovis Barocci 


Completely brought up-to-date with new illus- 
trations and revised text, and enlarged with 
many new units, these favorite job sheets cover 
the entire range of hand tool operations in the 
flexible unit-operctive arrangement. They now 
include nine fundamental sections on basic phases 
of wood finishing and eight valuable supplements 








WOODWORK VISUALIZED 


By Ross C. Cramlet 
In graphic form, a complete course illustrating 
basic tools and processes in woodworking. Over 
130 plates present all the fundamentals of tools, 


their ports, and for what they are used 
$1.76 


FUNDAMENTAL 
WOOD TURNING 


By A. S. Milton and O. K. Wohlers 
A modernized edition of A Course in Wood Turning 
that introduces beginning students to the principles 
of wood turning through exercises and problems 


on spindle and faceplate turning 


$3.50 


TEXT IN PATTERNMAKING 


By Alexender V. Hane! 


A basic course in patternmaking which completely 
presents the principles, processes, and tools thot 
must be familiar to the patternmoker, emphasizing 
the fundamentals of drufting and molding 


$2.96 





on such topics as shop safety, care of tools, the 
common shop woods, seasoning and grading 
lumber, etc. Also added are 30 simple and prac 
ticol projects. Now more than ever, here is the 
effective and modern ‘first’ hand woodwerking 
course in the practical instruction sheet plan 


$2.64 





















A Great Variety of 
Projects... 


CONTEMPORARY 
FURNITURE 


By A. F. Bick 
Provides 58 easy-to-make projects in con 
temporary furniture $2.75 


FURNITURE ANTIQUES 
FOUND IN VIRGINIA 


By E. Carlyle Lynch, Jr 
A rich source book of graceful Virginia 
colonial furniture. Tables, chairs, chests in 
many popular styles $3.50 


WOODWORK FOR THE 
BEGINNER 


By Franklin H. Gottshall 
Just hand tools or basic shop machinery 
ore needed to make these 30 projects, all 
with plenty of “boy appeal.’ $4.00 


BEDROOM FURNITURE 
By V. E. Broadbent 

Presents 56 intelligently designed, attractive 

pieces of bedroom furniture period and 

modern $4.50 


MAKING UPHOLSTERED 
FURNITURE 


By Herbert Bast 
All the information needed by amateurs 
to make these chairs, beds, etc $4.00 


FORTY PIECES OF FINE 
FURNITURE 


By Herman Hiorth 
Distinctive designs by this master wood 
worker; each project clearly described and 


iNustrated. $6.00 


PROBLEMS IN ARTISTIC 
WOODTURNING 


By E. W. Ensinger 
With numerous illustrations these problems 
highlight the fundamentol principles and 
common processes of the croft $3.50 





VISIT OUR EXHIBIT 
AT THE 1955 AVA 


CONVENTION -- Booth 90 











6” 


Jointer 


Reference ‘hart 





HERE’S THE 


@ the low-cost lathe with big-lathe features 


Designed and built like heavy-duty lathes, the new 
LeBlond Regals are the finest lathes available to 
prepare young men for good jobs in industry. Re- 
gals will give you a long life of precision with safety, 
minimum maintenance:and the kind of depend- 
ability you'd expect from much _ higher-priced 
machines. 


Consider, for example, the new Regal headstock. 
It uses the same combination gear-belt drive con- 
struction that proved itself on the famous LeBlond 
Dual-Drive and is now incorporated on our new 
16” heavy-duty lathe. Then take a look at the new 
bed with hardened and ground replaceable steel ways. 
Like the ways on our heavy-duty machines, they 
are fitted according to the compensating veeway 
principle to insure better distribution of forces for 


LeBlond Regals are built in 13’, 


proven long-time accuracy and minimum wear. 


Again, like higher-priced lathes, Regals are equipped 
with both feed rod and leadscrew for continued ac- 
curacy in thread chasing. Other big-lathe features— 
3-bearing spindle. Automatically-lubricated quick- 
change box. Wide carriage bridge with ample bear- 
ing surface. Rugged tailstock. Plus general dimen- 
sions and construction details patterned after 
LeBlond heavy-duty lathes. 


All of LeBlond’s 68 years of experience has gone 
into the design and building of these new Regals. 
Only from the builder of a complete line of lathes 
can you get a low-priced lathe with true big-lathe 
features. Be sure you get all the details; see your 
LeBlond Distributor or write for Bulletin R-200V. 


15° (shown), 17°, 19", 21” and . «cut with confidence 


24" sizes and 17” 28” Sliding Bed 
Gap. 17” through 24’ also avail- 
able in Plain Bed Gap models. 


1 
THE R&R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO LE Bl 
- 7 a 
F LOND j 
— aa 


WORLD'S LARGEST BUILDER OF A COMPLETE LINE OF LATHES FOR MORE THAN 68 YEARS 





